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Abstract 
Background: Achieving complete child immunization is a rare phenomenon in developing 
countries, however, even in the face of abject poverty and extreme deprivations, two regions in 
Ghana (PDRs) have thrived to do so. Effectively addressing variations in coverage among the 
regions, to inform immunization strategies in Ghana and elsewhere, requires understanding of 
such regions. 
Objective: Comparing the PDRs with each other, and with the other eight regions, the study 
investigated if there were regional-level characteristics that were unique to the PDRs, and that 
differentiated them from the other eight regions.  
Methods: With women response rate of 96.5%, a two-stage design was adopted. The first stage 
was analysis of data on 542 children (12-23months), to calculate the dependent variable 
“complete/incomplete immunization” and then to compute the rate of complete immunization for 
each region. The second stage was cluster analysis of the regional-level factors, with the 
dependent variable. 
Results: Findings showed that besides complete child immunization rates of over 90%, the PDRs 
were also unique on frequent use of maternal health facilities, and on high maternal health care 
decision. However, exploratory hierarchical cluster analysis, applying squared Euclidean 
Distance, as the similarity measure, revealed not homogeneity, but great heterogeneity, in the 
socio-demographic composition and health care services availability-and-use characteristics of 
the PDRs. 
Conclusions: With evidence from the PDRs, it concluded that even with the poorest of all 
regions, with very disparate characteristics, it is possible to achieve high immunization 
coverage. Nevertheless, the GDHS data do not help to develop hypotheses to explain why the 
PDRs are positive deviant. 
 
Keywords: Child immunization coverage, variation in coverage, positive deviant regions, DHS, 
DPT, polio 0, cluster analysis.
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CHAPTER ONE 
1.0 Introduction 
1.1 Overview of the problem 
The 2015 deadline for attaining the Millennium Development Goals (MDGs) is barely a year 
away. Yet, Africa is significantly behind the rest of the world in its commitment to reduce child 
mortality by two-thirds, between 1990 and 2015. Of all the continents, Africa has the highest 
under-five mortality rate, with 40% of all deaths in under five globally, occurring in countries 
located in sub Saharan Africa (Wiysonge, Uthman, Ndumbe, & Hussey, 2012). As a result, 
effective life saving and less costly interventions, with adequate focus on developing countries, 
must be undertaken to ensure that under five mortality is reduced to the barest minimum. What is 
of relevance is to speed up the interventions to achieve the goal in a shortest possible time, even 
if it is not possible before 2015. 
There is a need to sustain sufficient coverage of proven disease prevention interventions. 
Therefore, the global health community has been searching for less costly disease prevention 
measures and ‘best practices’, with a broader goal of obtaining better health results (Naimoli, 
Challa, Schneidman, & Kostermans, 2008). One of the most economical interventions developed 
up to this point has been the vaccine (Armstrong, 2007). According to both UNICEF and the 
World Bank, immunization is one of the most powerful and cost-effective of all health 
interventions (UNICEF, 2012a).  
 
Over the past years, immunization has made significant achievements. These include, the 
eradication of smallpox, an accomplishment that has been called one of humanity’s greatest 
triumphs (UNICEF, 2012a). Immunization has lowered the global incidence of polio by 99%. It 
has reduced disabilities and deaths from diphtheria, tetanus, whooping cough and measles 
(UNICEF, 2012b). Apart from safe drinking water, no other modality, not even antibiotics, has 
had such a major mortality reduction, as immunization (Plotkin, Orenstein, & Ofﬁt, 2008). By 
2011, 107 million children had been vaccinated with three doses of DPT (Diphtheria and Pertusis 
with Tetanus vaccine) and global immunization rate was at 83% (UNICEF, 2012b). Millions of 
child deaths are averted annually through immunization programs alone worldwide. Preventing  
childhood deaths through commitment to fully immunizing children from vaccine-preventable 
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diseases is seen as imperative for the achievement of MDG4 (WHO, UNICEF, & WorldBank, 
2009).  It then appears that a better place to begin, in promoting child health, is with childhood 
immunization (Naimoli et al., 2008).  
Despite the immense contribution of immunization, many of the world`s children do not enjoy its 
benefits. About 19.3 million children (almost 20% of children born each year) are not 
immunized. Many children do not complete all the vaccination schedules (UNICEF, 2012b). 
Still, thousands of children continue to die from vaccine-preventable diseases. As at 2012, 
estimated number of all deaths in children under five years was 5.2 million; 29% was vaccine 
preventable (UNICEF, 2012a). Unfortunately, compounded with these challenges are the large 
variations in child immunization coverage that exist between and within countries. The 
variations in coverage remain mostly among developing or low income countries (Brown et al., 
2011).  
The 2008 Ghana Demographic and Health Survey (GDHS) report indicated that, the percentage 
of children aged 12-23 months who have fully been immunized has increased over the past 20 
years, from 47% in 1988 to 79% in 2008, [55% in 1993, 62% in 1998 and 69 % in 2003]. At 
least 96 % of these children have received the BCG and the first doses of both DPT and polio 
vaccines (Ghana Statistical Service, Ghana Health Service, & Macro., 2009). Regardless that 
coverage for these vaccines is relatively high; there is a gap between reported national vaccine 
rate and coverage in the regions: that is, variations exist in coverage among the 10 regions in 
Ghana, and also, coverage declines with subsequent doses.  
The variation in child immunization coverage in the regions is indeed an issue of inequity in 
child health. Consequently, there is a need to attain and sustain equitable and high child 
immunization coverage in all regions, through understanding of regions that are making enviable 
progress. Urgent steps are required to address the variations in coverage within the regions. This 
will help accelerate the Expanded Programme on Immunization to reach every district.  
Though, achieving complete child immunization has been very challenging in developing 
countries, yet, even in the face of abject poverty and extreme deprivations, two regions in Ghana 
(PDRs) have thrived to do so. Effectively addressing variations in coverage among the regions, 
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to inform immunization strategies in Ghana and elsewhere, requires understanding of these two 
PDRs.  
 
1.2 Aim 
a. To compare two positive deviant Ghanaian regions with each other, and with the other 
eight regions, to find out if there are regional-level characteristics that are unique to the 
PDRs, and that differentiate them from the other regions, measured by the rank order of 
the regions in socio-demographic and health care services availability-and-use-
characteristics. 
 
1.3 Research question 
Comparing two Ghanaian PDRs with each other, and with the other eight regions, are there 
regional-level characteristics that are unique to the PDR, and that differentiate them from the 
other regions, measured by the rank order of the regions in these factors: 
a. Ethnicity and religion? 
b. Household-level socioeconomic status? 
c. Maternal health literacy? 
d. Maternal decision latitude? 
e. Use of maternal and child health facilities? 
f. Participation in public health child vaccination campaigns? 
g. Community health infrastructure and health status? 
 
 
1.4 Relevance and contribution to health promotion 
In fact, due to many reasons, individuals experience different levels of health and they suffer 
differently from diseases and disabilities. Inequality is a fact of life. Some of the inequalities in 
health that is found within and between societies have been attributed to forces beyond the 
individual’s control. However, some health inequalities have been linked to social injustice or 
unfair circumstances, that researchers have advocated that society should not tolerate 
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(Mittelmark, Kickbusch, Rootman, Scriven, & Tones, 2007). Consequently, inequity in child 
health should not be tolerated. In fact, health is a basic human and societal need, hence health 
equity is a basic human right (UN, 1948). In this regard, the Ottawa Charter participants had 
commitment to health promotion which was, “to respond to the health gap within and between 
societies, and to tackle the inequities in health…” (WHO, 1986, p. 4).  
 
Since tackling health inequities is very essential to health promotion, understanding regional-
level characteristics that are unique to the PDRs will help in developing effective health 
promotion interventions that are aimed at ensuring equity in coverage among all regions. 
According to WHO, equity in child health will imply that, ideally, every child should have a fair 
opportunity to attain his/her full health potential, and that, no child should be disadvantaged from 
achieving this potential if it can be avoided (WHO, 1986). Healthy public policy ought to be 
characterized by a clear concern for health and equity in all areas of policy. Thus, advocating 
legal frameworks for immunization as a child right may be crucial to implementing equitable 
policies. Such a policy will definitely make healthy choices easier for mothers of unimmunized 
children. Indeed, building healthy public policies is one of the major concepts in health 
promotion. 
Moreover, coverage levels for DPT are considered good indicators of health system performance 
(UNICEF, 2012b). Levels and trends of immunization coverage are used to monitor the 
performance of immunization services at local, national and at international levels, in order to 
guide control strategies for vaccine preventable diseases (Brown et al., 2011). 
The Alma-Ata Declaration  recognized immunization, as one of the essential activities 
contributing to access to Primary Health Care (PHC) (WHO, 1978). Aside immunization being 
an essential activity to PHC,  the Ottawa Charter participants  also had a commitment to health 
promotion, “to recognize health and its maintenance as major social investment…While the 
Bangkok charter had a required action to invest in sustainable policies and actions (WHO, 1986, 
p. 4; 2005). Health investment is therefore one of the priorities in health promotion. Promoting 
population health, through child immunization, is an appropriate and less costly health 
investment that health promotion advocates for.  
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In addition, this study will make relevant contribution to literature on child health, by offering 
understanding of regional characteristics of health, that are responsible for variations in child 
immunization coverage, since efforts have consistently been made by researchers to understand 
determinants of health at all levels. Understanding relevant regional-level characteristics that are 
unique to the PDRs will also be very crucial in raising performance of all other regions. This will 
help identify regions that may require focused attention. It may also help inform decisions as to 
whether new vaccines should or should not be introduced into existing immunization 
programmes.  
Furthermore, child immunization programs could be strengthened with results from evidence-
based research and practice. For instance, the 2013 WHO report; "Research for Universal Health 
Coverage", has argued that, universal health coverage, with full access to high-quality services 
for prevention and treatment, cannot be achieved without the evidence provided by scientific 
research. Consequently, the report has called for an increased international and national 
investment in research, like this sort. 
Finally, and more importantly, findings from this study can aid practical theory building about 
why some immunization programmes are more successful than others, and more specifically, 
why some regions thrive to achieve complete child immunization, than their peers, given similar 
circumstances.  
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CHAPTER TWO 
2.0 Literature Review 
2.1 Background  
Ghana is a tropical country on the west coast of Africa. The country shares borders with Burkina 
Faso to the north, Cote D`Ivoire to the west and Togo to the east. Lying at the south is the Gulf 
of Guinea. Administratively, Ghana is divided into 10 regions (figure 1), namely: 1) Western, 2) 
Central, 3) Greater Accra, 4) Volta, 5) Eastern, 6) Ashanti, 7) Brong-Ahafo, 8) Northern, 9) 
Upper East, and 10) Upper West. Each region is subdivided into decentralized districts. After the 
2010 Population and Household Census, Ghana`s population was estimated at 24.87 million, 
with females accounting for 51.2 % and 48.8 % being males. Life expectancy is estimated at 
about 56 years for men and 57 years for women, while adult literacy rate stands at 65 %. 
Estimates indicate that Christianity is the dominant religion, forming about 71 % of the total 
population, followed by Islam (18 %). Ghana’s economy, until 2006 was dominated by 
agriculture, but it is now led by services (48.5% ), followed by industry (25.9%) and agriculture 
(25.6%) (UNDP & NDPC/GOG, 2012).  
Distribution of wealth is extremely unequal in Ghana. Results from health and quality of life 
indicators summarized by the 2013 Human Development Index, as estimates for 2012, placed 
Ghana at 135th position, out of 187 countries (Wikipedia, 2014). Notwithstanding the economic 
development that the last decades have brought to the country, Ghana is still one of the poorest in 
the world. As others too have observed, one important characteristic of the country is the “strong 
divide” between the “lush” south, and the poorer “arid and less developed north”, with about 
54% of the population dwelling in rural areas (Mittelmark & Bull, 2010). In other words, poverty 
is highest in the three northern regions. Brong Ahafo, Volta and Western regions also have 
higher poverty ratio than the national average (UNDP & NDPC/GOG, 2012). 
Brong Ahafo (PDR1)  
Brong Ahafo is one of the regions referred to as positive deviant regions (PDRs) in this study. 
The region has a territorial size of 39,557 square kilometers, which makes it the second largest in 
the country (16.6%). About 42 % of the population aged six and older has never been to school. 
This picture is only better than that of the three Northern Regions. Agriculture is the major 
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occupation in all districts. Christianity (70.8%) has the largest following, followed by Islam 
(16.1%) and no religion (7.8%). Being predominantly rural (63.4%), the region has 71.1 % of 
residential houses in rural settlements. Infant mortality rate, as at 2008, stood at 50 per 1,000 live 
births (GOG, 2014). 
 
Figure 1: Map of Ghana  
 
Source: www.map.com 
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Upper West (PDR2) 
Upper West is the other positive deviant region. The region covers a geographical area of 
approximately 18,478 square kilometres. This constitutes about 12.7% of the total land area of 
Ghana. The total population of the region is about 576,583. This represents 3% of the national 
population. The region’s population is predominantly rural (82.5%). Comparatively, Upper West 
is larger than Upper East with regard to land size, however, it has a smaller population. The 
region is second to Upper East Region as the least urbanized. The main economic activity of the 
region is peasant farming: 72.2 % of the economically active group is engaged in agriculture. In 
the region, 69.8 % of the population has never attended school (GOG, 2014). 
 
2.2 Review of previous studies 
Numerous studies have been conducted to examine factors associated with childhood 
immunization in sub-Saharan Africa (Antai, 2009; Babalola, 2009; Duah-Owusu, 2010; Haddad 
et al., 2009; Naimoli et al., 2008; Sanou et al., 2009; Wiysonge et al., 2012). Majority of these 
studies have concentrated on individual level factors, while many others have also focused on 
system level determinants, or both. Yet, few of these studies have specifically focused on 
understanding the disparities in chilhood immunization coverage that exist within countries, and 
more specifically, why some regions and districts are more succesful in increasing coverage 
levels than others.  Before these few related studies will be reviewed in detail, it is important to 
review what many other researchers have reported as important determinants of childhoold 
immunization coverage. Most of these factors are significant to this study. 
 
Ethnicity and religion 
Findings on possible relationship between culture and the initiation and completion of 
immunization schedules are limited.  Possibly, this is because researchers are very sensitive to 
issues of culture. Nevertheless, some findings seem to indicate that, religious factors positively 
affect children's immunization coverage: Lower odds of DPT3 uptake, in Muslim children of 
Nigeria, have been documented (Babalola, 2009; Sanou et al., 2009).  
 
 9 
 
Household-level socioeconomic status  
Education:  Level of education has been found to be closely associated with health of women 
and children. Studies have shown that, complete immunization increased with the educational 
level of the mother (Rahman & Obaida-Nasrin, 2010). In one district in Ghana, knowledge about 
immunization was significantly related to educational status, while completion of immunization 
schedules by one year was positively associated with ability of both parents to speak English 
(Brugha & Kevany, 1995; Matthews & Diamond, 1997). Less than six years of parental 
education has also been related to not immunizing children (Cassell, Leach, Fairhead, Small, & 
Mercer, 2006). Divergent findings indicate that, mothers with no education are more likely to 
immunize their children than those with primary education (Babalola, 2011). Another study also 
found vaccine completeness to be significantly higher in the least-educated communities in Nova 
Scotia, Canada (Dummer, Trevor, Cui, Strang, & Parker, 2012).  Due to contradictory findings 
and the fact that ability to speak English may not sufficiently be enough to measure educational 
attainment in Ghana, educational attainment will be analyzed to verify these findings. 
Wealth index: Some research findings in Ghana indicated that, completion of immunization 
schedules by one year was positively associated with wealth or possession of a sewing machine 
by the mother, the occupation of the child’s parents or the mother’s socioeconomic status 
(Brugha & Kevany, 1995; Matthews & Diamond, 1997; Singh, Singh, & Singh, 2012). In rural 
Bangladesh, women with the highest wealth index were also more likely to fully immunize their 
children (Rahman & Obaida-Nasrin, 2010).  
 
Maternal health literacy 
Previous studies have shown that, exposure to mass media has positive significant association 
with full vaccination (Rahman & Obaida-Nasrin, 2010). In assessing the level of maternal health 
literacy in the PDRs, knowledge of vaccination and schedules are very vital. For instance, 
increased ideation, good communication, availability of immunization booklets and parental 
knowledge of  preventive value of immunization have been found to positively affect children's 
immunization status (Babalola, 2009; Sanou et al., 2009). Even though 79.3% of mothers in 
Bosomtwe district of Ghana had good understanding of immunization, 71% did not know the 
correct time for initiating the schedules. Mothers with high health literacy could be more 
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empowered to take effective decision on the health of their children. This underscores the 
important role that maternal health literacy can play in raising child immunization coverage. 
 
Maternal decision latitude  
Maternal decision latitude has been regarded as one of the three measures of women's 
empowerment used in the DHS (NPC & Macro, 2009; Olorunsaiye, 2011). There have been 
sizeable number of studies on maternal decision latitude and childhood immunization 
(Olorunsaiye, 2011). Analysis of DHS data from 30 countries, cited in a study, suggested that, in 
many households, particularly in South Asia and sub-Saharan Africa, women have little control 
of health related decisions. Also, in Burkina Faso, Mali, Nigeria, Bangladesh and Nepal, 
husbands alone make decisions about the women's health care (Olorunsaiye, 2011). Another 
study also showed a strong positive association between increasing maternal decision making 
autonomy and the likelihood of complete child immunization, just as was also found in North 
India  (Bloom, Gupta, & Wypij, 2001; Woldemicael, 2007).  
In Ghana, the proportion of seats held by women in national parliament is one of the indicators 
used to track progress towards the goal of promoting women empowerment in decision making. 
Progress towards improving women representation in Parliament suffered a setback in 2009, 
when seats held by women dropped from 10% in 2005 to 8.3% in 2009. Similarly, the proportion 
of women elected as members of District Assemblies declined from 11% in 2009 to 7% in 2010 
(UNDP & NDPC/GOG, 2012).  
 
Use of maternal and child health facilities  
Health facilities` use could predict the frequency of health care visits, which ultimately may 
determine the immunization status of the child. No previous child medical health service 
utilization has been found to be a factor related to not immunizing children (Cassell et al., 2006). 
Adequate antenatal care has also been found to be significantly associated with initiation and 
completion of immunization by seven months (Bates, Fitzgerald, Dittus, & Wolinsky, 1994). 
Several studies in Uganda, Mozambique, Ethiopia and Bangladesh have also reported a 
relationship between delivery at health facility, distance and tetanus toxoid injection, to be 
significantly associated with complete immunization (Jani, De Schacht, Jani, & Bjune, 2008; 
Odiit & Amuge, 2003; Rahman & Obaida-Nasrin, 2010; Weiss, Anderson, & Lasker, 2002). The 
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child being previously treated for illness at the local hospital has also been reported in Ghana 
(Brugha & Kevany, 1995).  
 
Participation in public health child vaccination campaigns  
Despite the contradictory effects that have been reported of immunization days on child 
immunization status in other countries, it has also been added that, neither immunization days 
nor vaccination campaigns have any measurable impact on the performance of routine 
vaccination services (Haddad et al., 2009). 
Mass immunization campaigns have been held in Ghana since 1974, with National Immunization 
Days been conducted since 1996, to prevent the spread of vaccine-preventable diseases. 
Although, Ghana has had several immunization campaigns, the scope and aim of the campaigns 
have varied (Belcher, Nicholas, Ohosu-Amaah, & Wurapa, 1978). In an attempt to increase rates 
of childhood immunization, the Ministry of Health and Ghana Health Services implemented an 
integrated measles and polio national immunization campaign in November 2006. This campaign 
had the theme, “For Health Childhood, Lets Fight Measles, Polio and Malaria”. It was aimed at 
immunizing about 11 million children (Ghana Web, 2006). 
Also, in November 2007, IMCI/Child Health Campaign was implemented, with a focus on 
administration of polio vaccinations to children under five. Under the theme, “Healthier mothers 
and children in Ghana’s Golden Jubilee Year and beyond,” the campaign staff visited over 
67,000 households and vaccinated 195,762 children. Messages promoting the services were 
delivered nationwide (Ghana Web, 2006). 
 
Rural-urban impact 
Contextual factors have been associated with childhood immunization. Region and location, 
being urban or rural, have been reported as determinants of complete immunization (Matthews & 
Diamond, 1997). In one study, urban children were found to be more likely to be unimmunized 
than rural children (Wiysonge et al., 2012). Also, completion of immunization schedules by one 
year among 294 children in the Eastern region of Ghana was positively associated with the town 
of residence of the child and mother (Brugha & Kevany, 1995).  
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Heterogeneity in coverage 
Immunization coverage has been found to vary considerably across and within regions. In 
Burkina Faso for example, a national survey of immunization coverage showed a difference of 
41% (31% –72%) between regions with the lowest and regions with the highest rates. A 35 % 
difference (58%–93%) was also observed for diphtheria, tetanus, polio and pertussis (DTPP3) 
vaccines (Haddad et al., 2009).  
Few of the related studies that have focused on understanding the variations in child 
immunization coverage, which is found within and between countries, and why some regions are 
more succesful in raising coverage than others, have been reviewed in details in the subsequent 
paragraphs. These studies are very much related to this thesis. 
 
The first related study focused mainly on district-level factors that were hypothesized to be 
important in explaining the variations in immunization coverage, among six districts. 
Discussions with decision makers allowed the researchers to preselect a number of district-
related factors regarded as potentially influential. Subsequently, based on the literature review, 
the research team translated the factors into seven research hypotheses. One group of hypotheses 
focused on resources, stating that, all else being equal, immunization coverage should be higher 
in districts where: i) donor-supported projects provide resources for routine vaccination 
activities; ii) the creation of new health posts has improved service accessibility; iii) health posts 
meet the staffing standards; and iv) there is no discontinuity in supplies, nor cold chain failures. 
The remaining three hypotheses referred to circumstances which were management-focused. 
Thus, it was hypothesized that, immunization coverage should be moving forward in districts 
where: i) the management has introduced immunization strategies to complement the usual EPI-
recommended activities; ii) the team copes appropriately with events such as outbreaks and 
immunization days that could disrupt routine activities, and lastly, iii) when the District Medical 
Officer demonstrates a high level of dynamism and commitment. The results indicated that, the 
districts which performed best were those which were able to assemble a set of favourable 
conditions.  Yet,  the leadership of the district medical officers was very instrumental and a 
rallying point for the conditions (Haddad et al., 2009). 
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The second related study, aimed at practical theory building about why some immunization 
programmes in sub-Saharan Africa are more successful than others. Using techniques from 
`performance benchmarking` and `positive deviance` inquiries (both of which try to explain why 
certain programmes, regions or individuals experience better outcomes than their peers under 
similar circumstances) the researchers investigated what appeared to work best in immunization. 
Thus, using data from a larger sample of six sub-Saharan countries (i.e. Ghana, Rwanda, Malawi, 
Mauritania, Ethiopia and Cameroon), for the period 2000 to 2004, the researchers discovered 
considerable variation in immunization coverage. They noted that, even in the case of a well-
established intervention such as immunization, there are “serious” coverage shortfalls. (Naimoli 
et al., 2008).  
Their findings, suggested that, there may be different paths to success and not only what regions 
do, but how they execute their immunization programmes may seem to make a difference in 
coverage outcomes.  
 
The last study in these related studies revealed large variations in childhood immunization 
coverage between and within four districts in Pakistan. Findings showed that despite common 
factors which were observed, pattern of variables related to measles vaccination differed between 
and within districts, and between urban and rural areas in any district. They also observed that 
while many of the variables associated with vaccination were common across different localities, 
their relative importance varied. Consequently, it was suggested that effective and equitable 
planning of immunization services ought to differ between districts. Further study was 
recommended to be carried out, in order to verify if similar analyses of factors related to 
immunization coverage will reveal the same degree of local heterogeneity in other countries 
(Cockcroft et al., 2009).  
 
2.3 Emerging issues and the need for empirical research 
Several of the studies reviewed have outlined factors that influence child immunization 
coverage. Though majority of these studies focused on sub-Saharan Africa at large, very little 
focused on Ghana in particular. So far, literature seems to overemphasize the influence of 
individual maternal characteristics that influence child immunization coverage, to the neglect of 
other relevant regional-level determinants of child health. Much attention has not been paid to 
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the impact of health care availability-and-use characteristics. It appears researchers have done 
very little on the extent to which these determinants of health can explain for instance, the gap 
between reported national immunization rates and the variations in coverage among regions. 
Where researchers have tried to investigate this, findings are either not clear or inconsistent.  
This calls for further empirical research in this area. 
 
As the 2013 WHO report has indicated, many questions about universal health coverage 
require local answers, such as health seeking behaviours and how to measure progress. 
Therefore, every country has been called upon to be both producers of research, as well as 
consumers (WHO, 2013). Health promoting researchers in Ghana must not disappoint the 
world in this regard. So far, a careful review of the literature has shown that, in Ghana, no 
research has been conducted with the sole aim of investigating why some regions experience 
better outcomes of child immunization coverage than others. Indeed, there is a need to 
compare the regions to know which regions are doing well and which regions may need 
assistance, in order to improve their coverage levels. 
 
 
2.4 Conceptual framework  
To inform future vaccine adherence research, a model (figure 2) has been developed to organize 
potential determinants of immunization.  The model was developed to improve understanding of 
the structural & socio-cultural barriers and facilitators which impact vaccine uptake, adherence 
and completion (Katz et al., 2010). Since the model was originally developed to explain 
adolescent vaccine adherence, it is being used as a starting model. 
The model is based on a systematic review of literature. The constructs in the model have been 
shown to be important predictors of immunization. It also emphasizes the Health Belief Model 
(Becker, 1974). As the authors argued, although the Health Belief Model may be relevant in 
vaccination adherence, it can neglect the relationships among individuals, socio-cultural and 
political-economic conditions. However, the model recognizes various contextual forces at play. 
Core concepts and interrelationships among the various variables are depicted in figure 2. 
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Figure 2: The Vaccine Perceptions, Acceptability and Adherence Model (Katz et al., 2010). 
 
 
Factoring in past immunization history, along with socio-demographic factors and social norms, 
barriers and facilitators to vaccine acceptability are generated. Both the structural and socio-
cultural factors, coupled with side-effects associated with the first dose have impact on 
immunization completion. Also, interaction with the health care system, cost and the evolving 
community beliefs regarding vaccine effectiveness have impact.  
Factors that may be relevant in this current study are caregiver’s knowledge of vaccines, health 
care utilization, and health beliefs of severity and the likelihood of getting any of the vaccine 
preventable diseases. These factors are generally connected to the caregiver’s trust of the health 
care system and in vaccination as being effective disease prevention strategy.  
The focus in this current work is to analyze how the structural and the caregiver factors, together 
with the environmental factors, impact on child immunization coverage.  
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A new model (figure 3) was, developed to factor in the specific variables that are of relevance to 
this study.  As shown in figure 3, contextual factors and the health care system, as well as 
caregiver factors were predicted to influence the frequency of health care visits. Subsequently, 
frequency of healthcare visits was expected to determine the immunization status of the child. 
 
Figure 3: Child Immunization Model (Mittelmark, M. B. & Kyere, P., 2014). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contextual factors 
 Region 
(north/south) 
 Rural/Urban 
Caregiver factors 
 Socio-economic  
status 
 Health Literacy 
 Empowerment  
 culture 
 health facilities` 
use 
 etc. 
Health Care System 
 Access 
 Vaccination 
campaigns 
 Community 
health 
infrastructure 
Complete 
immunization 
Health Care 
Visits 
Immunization 
Incomplete 
immunization 
 
 17 
 
CHAPTER THREE 
3.0 Methods 
 
Since 1984, MEASURE DHS (Monitoring and Evaluation to Assess and Use Results 
Demographic and Health Surveys) project has provided technical assistance to more than 260 
surveys in many countries, advancing global understanding of health and population trends in 
developing countries. DHS has earned a worldwide reputation for collecting and disseminating 
accurate, nationally representative data on fertility, family planning, gender, HIV/AIDS, malaria, 
nutrition and maternal and child health (ICF, 2014). DHS surveys normally collect primary data, 
using three types of questionnaires: Household questionnaire, women's and men's questionnaires. 
In majority of DHS surveys, eligible individuals include women of reproductive age (15-49) and 
men (15-59). The questionnaires used in one country, while containing essentially the same 
information, may be different in many ways from those used in another country. The US Agency 
for International Development (USAID) funds the grant for DHS projects (ICF, 2014). 
 
Many DHS have been conducted in Ghana. The 2008 Ghana DHS (GDHS) is the most recent 
and the fifth in a series of national-level population and health surveys, conducted in the country 
since 1988, as part of the global DHS programme. The survey was a national survey covering all 
the ten regions in the country. It was designed to provide information to monitor the population 
and health situation in Ghana, as follow-on to the 1988, 1993, 1998 and 2003 surveys. The 2008 
GDHS collected, analyzed and disseminated detail information on housing and household 
characteristics, education, maternal health and child health, nutrition, knowledge and behaviour 
related to sexually transmitted infections (STIs), etc.  
 
The long-term objective of GDHS includes, strengthening the technical capacity of major 
government institutions, such as the Ghana Statistical and Health Services. GDHS also aim to 
provide comparable data for long-term trend analysis in the country, since they have been 
implemented by the same organization, following similar data collection procedures. GDHS also 
add to the international database on demographic and health-related information for research 
purposes (Ghana Statistical Service, Ghana Health Service, & Macro, 2009). 
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Planning and implementation of the 2008 GDHS was carried out jointly by Ghana Statistical 
Service and the Ministry of Health/Ghana Health Service. An international organization, ICF 
Macro, provided technical support through the MEASURE DHS programme. Funding came 
from USAID and Government of Ghana. Other financial support came from the United Nations 
Population Fund, UNICEF, Ghana AIDS Commission and the Danish Development Agency. 
Data collection took place over a three-month period, from early September to late November 
2008 (Ghana Statistical Service, Ghana Health Service, & Macro, 2009).  
 
Pre-test training and field work practice entailed classroom discussions of the questionnaires 
used, interviewing techniques and contents of the GDHS. Trainees were recruited based on 
language skills. Most of them had prior experience as interviewers in previous GDHS. 
Just as most DHS do, the household questionnaire, the men’s and the women’s questionnaires 
were used in the 2008 GDHS. The questionnaires were translated from English into three major 
local languages, namely: Akan, Ga, and Ewe. Much emphasis has been placed on the women’s 
questionnaire more than the men’s questionnaire, in this work, since information on child 
immunization was collected mainly from the mother.  
 
During data collection period, in each of the households visited, information was obtained using 
the household questionnaire, for instance, to list all the usual members and visitors in the 
household. Information on each person listed, included age, sex, education, etc. The household 
questionnaire also obtained information on characteristics of the household’s dwelling unit, such 
as source of water, type of toilet facilities, materials used for the floor and roof of the house, 
ownership of various durable goods and many other such household characteristics. The 
women’s questionnaire was used to collect information from all eligible women for the 
interview. These women were asked questions about themselves and their children born in the 
five years since 2003, on series of topics including vaccinations and childhood illnesses, 
education, media exposure, antenatal and delivery care, employment, awareness and behaviour 
about tuberculosis and STIs, etc. Included in the Appendix are samples of both the household 
and the women`s questionnaires. 
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3.1 Study design 
Every empirical study has an implicit, if not explicit, research design. Research design has been 
defined as the logic that links the data to be collected and the conclusions to be drawn, to the 
initial questions of a study (Yin, 2003).  
This research was purely an exploratory one. The study used the 2008 GDHS design in its first 
stage of analysis; however it also had a second stage that went beyond the original design of the 
GDHS. The first stage was an analysis of child-level data of 542 children, using mothers' self-
reports to calculate the dependent variable, “complete/incomplete vaccination” and then to 
compute the rate of complete vaccination for each region. The second stage was an analysis of 
region-level data, with the dependent variable. 
The GDHS used two-stage stratified sampling design. It used the 2000 Population and Housing 
Census as a sampling frame. The population covered in the survey was defined as the universe of 
all women aged 15-49 in Ghana, in a sample of 6,180 selected households. The GDHS design 
made provision for separate estimates of key indicators for each of the 10 regions. 
The specific research design adopted in the second stage of analysis of data and the study 
question was a type of case study design, which has been called 'hypothesis-generating' or 
'heuristic' (Eisenhardt & Graebner, 2007; Kaarbo & Beasley, 1999). Specifically, it was a 
'structured, focused comparison case study' design (ibid). In this sense, the study could also be 
regarded even more specifically as 'sub-national comparative case study, that integrated survey 
research (Gable, 1994; Snyder, 2001). This design allowed the PDRs to be compared with each 
other, and with the other eight regions, on the regional-level characteristics. More importantly, 
this design helps to avoid a situation where most often, national mean coverage is used to 
represent that of regions. 
 
Without comparability, of course, the researcher would not know if the variation seen in the 
cases was due to the explanatory variable under consideration or to other differences between the 
cases (Kaarbo & Beasley, 1999). Comparability is the basis in which the researcher chooses 
cases as similar as possible, to minimize the number of explanatory variables. These assumptions 
underlie the choice of sub-national comparative case study as the appropriate design for this 
research work. 
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A case is considered to be an instance or a data point, while a case study  is a method of 
obtaining a "case" or a number of "cases" (Kaarbo & Beasley, 1999). Case study method is seen 
as preferred research strategy, especially when “how” or “why” questions are being posed (Yin, 
2003). It may also include both within-case analysis of single cases and comparisons of a small 
number of cases (George & Bennett, 2005). When doing case studies, the analyst specifically 
investigates a case, in an effort to develop testable hypotheses. The focus shifts from explaining 
the case, to being explicitly on the theory (Eckstein, 1975). In this sense, the case study is being 
used to build a theory. As some researchers have observed, building theory from case studies is a 
research strategy: however when this strategy is used, they admonish researchers to take the 
added step of justifying why the question is better addressed by theory building rather than 
theory testing research (Eisenhardt & Graebner, 2007). It was very important to compare the 
regions in order to understand why the PDRs are positive deviant.  
 
A good guide for comparative case study research, that has been offered, is Alexander George's 
"method of structured, focused comparison". The comparison is seen as "focused” because, it 
deals selectively with only certain aspects of the historical case. It is “structured” because, it 
employs general questions to guide the data collection analysis in that historical case (George & 
Bennett, 2005).  
The sub-national comparative design has some strengths, with regard to research designs, one of 
which is making it easier to construct controlled comparisons (Snyder, 2001). That is, what may 
appear to be a single-case study, or a study of only few cases, may actually contain many 
potential observations at different levels of analysis. In this regard, two strategies of sub-national 
analysis are distinguished: Between-nation comparisons (that focus on sub-national cases across 
countries); and within-nation comparisons (that focus on sub-national cases within a single 
country). The latter is what is depicted in this work.  
 
Even though this thesis may be seen mainly as a quantitative study, since it analyzed secondary 
source of quantitative data, it was also a case study of two positive deviant cases (regions). 
Others have observed that, because case studies can achieve high construct validity, statistical 
research is not only usefully preceded by case study research to identify relevant variables, it is 
often followed by case study work that focuses on deviant cases to further refine concepts 
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(George & Bennett, 2005). The case for combining research methods generally and specifically, 
for combining qualitative and quantitative methods is seen to be “strong” (Gable, 1994). 
Obviously, this is because each method has its own strengths and weaknesses. In addition, some 
researchers have drawn no particular line of distinction between qualitative and quantitative 
aspects of a case study, since case studies can be very qualitative and narrative in form. Yet, they 
can also be very quantitative and analytic in form (Kaarbo & Beasley, 1999). This explains why 
comparative case study design was adopted in this quantitative research work. 
 
3.2 Participants 
In the households selected for individual women`s interview, a total of 5,096 eligible women 
were identified. However, interviews were completed with 4,916 of these women, yielding a 
response rate of 96.5%. All women were asked about the vaccination status of their children 
under age five. Information from the most recent born child was utilized to assess vaccination 
history. Women with at least one birth were 3, 299 and those with most recent birth were 2,061. 
In order to make the data more manageable, data on only mothers who had children 12-23 
months of age, (i.e. the youngest cohort of children who had reached the age by which they 
should be fully vaccinated) was generated. This reduced the sample size from 2,112, (children 
less than five years who received specific vaccines at any time before the 2008 GDHS) to 542 
children (12-23months only). Although, data on complete child immunization was generated 
from 542 children, it is important to add that the analysis was done at the regional level and not 
at the individual level; hence the sample was the 10 regions in Ghana. Data on the 542 children 
were only used to rank the regions on their performance on child immunization coverage.  
 
3.3 Measures 
Outcome variable 
The outcome variable was child immunization status, a categorical variable, consisting of 
“complete” and “incomplete immunization”. The Government of Ghana has adopted the WHO 
and UNICEF`s guidelines for vaccinating children. According to these guidelines, to be 
considered fully vaccinated, a child should receive 1 dose each of both Bacille Calmette Guerin 
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(BCG) and measles, 3 doses of polio vaccine, and 3 doses of DPT vaccine. DPT vaccine protects 
against Diphtheria, Pertussis (whooping cough) and Tetanus. Polio 0 is also given at birth or 
within 13 days of birth. DPT (usually given in the thigh) and polio vaccines (given orally) 
require doses at approximately 6, 10, and 14 weeks of age. BCG (which is received in the upper 
arm and normally leaving a scar) protects against tuberculosis. It ought to be given at birth or at 
first clinical contact. The measles vaccines (received in the upper arm) should be given at nine 
months of age (Ghana Statistical Service, Ghana Health Service, & Macro., 2009). 
In the 2008 GDHS, information on vaccination status of the child was obtained in two ways; 
from health cards of the children and from mother’s verbal reports. All eligible mothers were 
asked to show the interviewers the health cards on which the child’s immunizations were 
recorded. If the card was available, the interviewers copied the dates of each vaccination 
received. If a vaccination was not recorded on the card, the mother was asked to recall whether 
that vaccination had been given. Also, where the mother was unable to present a card for a child, 
she was asked to recall whether the child had received BCG, polio, DPT or measles` 
vaccinations. If she recalled that the child had received any of the vaccines, she was asked about 
the number of dose(s) received, and when the child received it/them. 
 
The original coding of the responses, as to whether a child had received certain vaccine or not, 
was: 0 = “no”, 1= “vaccination date on card”, 2= “reported by mother” and 3= “vaccination mark 
on card”.  However, in this study, the responses 1, 2 and 3 were combined into one response, and 
re-coded as, “received basic vaccine”. A “no” response was interpreted as “no basic vaccine 
received”. A “complete immunization” variable was computed, by adding all of the “received 
basic vaccines variables” together to generate a composite score. This score was then recoded 
into a dichotomous variable of complete and incomplete child immunization for cluster analysis. 
Interpretation methods: Completion of all basic vaccines, according to DHS definition, was 
labeled as: “yes, all basic vaccination received”. While non-completion of all vaccines was 
labeled as, “no basic vaccination received”. In other words, completion of the required doses of 
BCG, Polio 0-3, DPT1-3 and measles vaccines before or by the 23
rd
 month was interpreted as 
“complete immunization”. While failure to complete all the schedule by the same period was 
interpreted as, “incomplete immunization”. Statistical tables and figures were used to aid 
interpretation.  
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Predictors 
With the model in Figure 3 as a guide, factors selected for investigation were regional-level 
characteristics, consisting of socio-demographic status and access to-and-use of health care 
services. During preliminary data analysis, most of the original coding in the GDHS, which had 
many responses, was re-coded into fewer categories. In some instances, continuous variables 
were collapsed to make it easier to compare across regions. The household and the women’s 
questionnaires have been attached (Appendix) to provide detail information on how responses to 
questions were originally coded.  
 
Ethnicity and religion  
In the analysis, the ethnic groups in Ghana were grouped into either “Akan” or “non-Akan”. The 
rationale was because; Akan is the largest ethnic group in Ghana. Any other ethnic group apart 
from Akan was regarded “non-Akan”. Also,   there were so many religious denominations in the 
GDHS data; however they were categorized into Christians and Muslims. 
 
Household-level socioeconomic status  
Wealth index, educational attainment, employment, maternal health insurance coverage and 
money for health care services were grouped under household-level socio-economic status. In 
the GDHS data, wealth index was categorized into different quintiles, from the lowest to the 
highest, using information on household ownership of consumer items, ranging from television 
to bicycle or a car. Wealth index also consisted of dwelling characteristics, such as source of 
drinking water, sanitation facilities, type of flooring materials of the house, access to mass 
media, type of roofing, etc. Each household was assigned a score for each asset, and the scores 
were summed for each household. Respondents were ranked according to the total score of the 
household in which they resided. The sample was then divided into: 1= lowest quintile, 2 = 
second quintile, 3 = middle quintile, 4 = fourth quintile and 5 = highest quintile. For purposes of 
analysis, this variable was re-coded. New wealth index was made, using the visual binning 
command in SPSS. After binning, two new groups were created. Mothers who were originally in 
the lowest and the second quintiles were classified as “poorest” and those who were either in the 
middle, the fourth or the highest quintiles were classified as “richest”.  
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Educational attainment: Educational attainment was re-coded as either “no education”, 
“primary education” or “higher education”. The original coding was: 0 = no education, 1= 
incomplete primary education, 2 = complete primary education, 3 = incomplete secondary 
school, 4 = complete secondary school and 5= higher. The original responses, 0 and 1, were 
considered as “no education” and response 2 was maintained as “primary education”. Responses 
3, 4 and 5 were labeled together as “higher education”.  
Employment: Respondents were asked whether they were employed at the time of the survey 
and, if not, whether they were employed in the 12 months preceding the survey. The 
measurement of employment, according to GDHS report was “difficult” because some work like 
family farms, family businesses or those in the informal sector were often not perceived as 
employment, and hence not reported as such. To avoid underestimating respondent’s 
employment status, respondents were asked several questions to probe for their employment 
status. Respondents were considered “employed” if they even worked seven days prior to the 
interview or if they worked at any time during the 12 months preceding the survey. The original 
responses for employment status were, 0= no and 1= yes, for unemployment and employment 
respectively.  
Money for health care was analyzed, considering whether getting money needed for treatment 
was a “big problem” or “no problem”.  
 
Maternal health literacy 
Maternal health literacy consisted of, exposure to mass media, participation in literacy, as well as 
awareness of tuberculosis (TB), HIV/AIDS and other STDs. The GDHS collected information on 
respondent’s exposure to mass media and their health knowledge. For instance, the women could 
be asked questions on their knowledge of TB; whether they had heard of TB, whether they knew 
that TB is spread through the air by coughing or believed that TB can be cured, etc. No recoding 
was done for the responses for TB awareness and knowledge of HIV/AIDS, and other STIs.  
Respondents’ exposure to mass media was assessed by asking how often they read newspapers, 
watched television or listened to radio. Frequency of reading newspapers was re-categorized 
from the response range: 0 = not at all, 1= less than once a week, 2= at least once a week, 3= 
almost every day, to only two categories; “not at all” and “usually”, based on the frequency 
distribution of the responses. Responses 1, 2 and 3 were combined and relabeled as “usually”. 
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Frequency of listening to radio and watching television also had the same response range. 
However, the relabeling was different. Responses 0 and 1 were labeled together as, “almost 
never”, response 2 was considered as “at least once a week”, and response 3 as “almost every 
day”. 
 
Maternal decision latitude 
This variable assessed whether or not women had say in decision on their own healthcare, as 
well as in making daily or large household purchases` decision. It also consisted of whether 
mothers could visit health facilities without permission. Responses to decision making was 
originally coded as: 1= respondent alone, 2= respondent and husband/partner, 3= respondent and 
other, 4= husband/partner alone, 5= someone else, 6= other. These were re-coded into, 1= 
“respondent alone”, 2= “other” and 3= “respondent and other”.  The first response was re-coded 
as “respondent alone”. Responses 2 and 3 were interpreted as “respondent and other” while 4, 5 
and 6 were interpreted as “other person alone”.  
 
Use of maternal and child health facilities 
Maternal and child health facilities` use consisted of, whether the mother was assisted by 
medical doctor or by nurse\midwife during delivery, place of delivery, and number of antenatal 
visits. No re-coding was done for both “maternal health facilities` visit” and “assistance during 
delivery”. The continuous variable, “total number of antenatal visits” was `collapsed` and 
relabeled. Original responses ranged from 1 visit to 21 visits. Afterwards, this variable was 
labeled into two categories as, “less than or equal to 5 visits (<=5)” or “6 or more visits (6+)”.  
 
Participation in public health child vaccination campaigns 
Children who received one or more vaccinations, mothers were asked to report during which 
campaign (whether November 2006 Campaign and/or the November 2007 Campaign) the 
vaccination was received. A “yes” to any of the campaigns meant that the child took part in that 
campaign. A “no” response meant the child did not take part in the campaign.  
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Community health infrastructure and health status 
No recoding was done for distance to medical health facilities. The original responses to this 
variable were:  0 = “Not big problem” and “1= Big problem”. Further information on how the 
original responses were coded can be found in the questionnaires in the Appendix. For both data 
cleaning and analysis, the Statistical Package for Social Sciences (SPSS) version 19.0 was used. 
Also, SPSS and Microsoft PowerPoint were used for figure and table generation. 
 
3.4 Data analysis  
SPSS version 19.0 was used to analyze all data. To ensure no violations of the assumptions 
underlying the statistical tests which were used, there were preliminary analyses, using 
descriptive and graphical representation of data. Subsequently, cross tabulation was used to 
produce prevalence rates for the regions. Afterwards, performance of the regions was ranked 
from best (rank 1) to worst (rank 10). Next, bivariate analysis was conducted to assess 
correlation among variables.  
Finally, exploratory data analysis was undertaken using cluster analysis method. Cluster analysis 
has occasionally been applied to group variables rather than observations. This is mostly done  in 
the exploratory phase of research where  there is no ‘a priori’ hypotheses (Tryfos, 1997). This 
method of analysis has been defined as an exploratory data analysis tool for organizing observed 
data into meaningful taxonomies, groups, or clusters, based on combinations of  independent 
variables, which maximizes the similarity of cases within each cluster, while maximizing the 
dissimilarity between groups that are initially unknown (Burns & Burns, 2009).  
  
 
3.5 Quality assurance 
Pre-test field work was done in several stages of the survey. Due to its relevance for policy 
planning and implementation, the survey was carried out by experienced team from the Ghana 
Statistical and the Health Services (Ghana Statistical Service, Ghana Health Service, & Macro, 
2009). This adds credibility to the source of the data. All interviewers were trained on 
interviewing techniques and the contents of the questionnaires. Also, during training, it was 
emphasized that only female interviewers interview respondents for the women’s questionnaire. 
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This provision, possibly made respondents more comfortable, in providing more accurate 
information. Furthermore, the survey had a high women response rate of 96.5%. All these 
measures give assurance of validity and reliability to the source of data used in this work.  
In addition, during the preliminary analyses, data was cleansed: all data which were skewed were 
re-coded to ensure that the polarized nature of some responses did not affect the outcome of the 
results. All these measures were taken with extreme cautiousness. Finally, in analyzing the data, 
no data was “cooked”; results were reported as they were found. 
 
3.6 Ethical considerations 
Since, this thesis used secondary source of data, there was no need for a clearance from research 
ethical board, because this had already been done. The 2008 GDHS team reported that they 
followed ethical procedures such as confidentiality, informed consent and anonymity, to ensure 
that the rights of the respondents were respected. Respondents were informed that the 
information collected would be used for the exact purposes for which they were collected. In 
addition, the team which collected the data consisted of professionals who knew ethical issues 
regarding research procedures.  
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CHAPTER FOUR 
4.0 Results  
The main research question was: comparing two Ghanaian PDRs with each other and with the 
other eight regions, is there regional-level characteristics that are unique to the PDR, and that 
differentiate them from the other regions, measured by the rank order of the regions in: Ethnicity 
and religion, household-level socioeconomic status, maternal health literacy, maternal decision 
latitude, use of maternal and child health facilities, participation in public health child 
vaccination campaigns and community health infrastructure & health status? 
 
Different tables containing the results have been presented in this section. Tables A-G consist of 
prevalence and rank order tables which show percentage scores of all the regions and their 
respective ranks on each variable. Tables I-VI is Spearman rank order correlations which show 
how the dependent variable, “complete child immunization” correlated with each predictor. 
Finally, figures 4-10 are pictorial representation showing how the regions formed clusters. Data 
presented here are for the 542 children, aged 12-23 months. It is important to restate that the 
immunization data based on the individual children were only used to rank the regions to provide 
a basis for comparison.  
The first row of each table repeats the immunization ranks of the regions from most complete (1) 
to least complete (10), to facilitate comparison with the other rank data in the tables. Ranks that 
have been given to the regions correspond to their percentage scores on a variable. First rank 
represents highest score, while tenth rank represents lowest score, i.e. rank 1= best, rank 10 = 
worst. For example, for “complete child immunization”, Brong-Ahafo ranked first, with 91.7% 
of children surveyed, reported by their mothers to have complete child immunization. This made 
Brong-Ahafo the region with highest child immunization coverage. Upper West ranked second; 
with 90.8% complete child immunization coverage. Northern region had worst child 
immunization coverage of 57.7%, representing 10
th
 rank. Consequently, Brong-Ahafo and Upper 
West have been referred to as, `Positive Deviant Regions` (PDRs) for comparison throughout 
this work, since the two regions recorded relatively very high rates than their peers. 
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In using a case as a deviant case, the analyst chooses a case that deviates from the pattern 
predicted by theory. He then attempts to examine the pattern in an effort to uncover additional 
variable that may be lacking in the original theory (Kaarbo & Beasley, 1999; Yin, 2003). By 
comparing the PDRs, the goal was to identify any observed pattern of similarity between them, 
and possibly help to explain why they are positive defiant.  
Results showed that, Brong-Ahafo ranked better than Upper West, on eight out of the nine 
indicators on household-level socioeconomic status.  For instance, while Brong-Ahafo ranked 2
nd 
(70.8%) on money for health care services, Upper West ranked 7
th 
(44.6%). Brong-Ahafo also 
ranked better than Upper West on both maternal and paternal education. Their respective ranks 
on paternal higher education was relatively lower than most of the other regions. While Upper 
West ranked better (3
rd
) on maternal employment than Brong-Ahafo (9
th
), it ranked poorly (10
th
) 
on paternal employment. On wealth index, Brong-Ahafo performed relatively better and shared 
the same ranking (5
th
, 52.1%) with Western region, but not with Upper West (7
th
, 23.1%). The 
regional distribution of performance showed that, Greater Accra was the richest region, with 
89.1% (1
st
) score on wealth index.  
 
By comparing the level of maternal health literacy in the PDRs, results in the rank tables show 
that Brong-Ahafo ranked better on health knowledge (i.e. awareness on TB, HIV/AIDS and other 
STDs) than Upper West. It also ranked relatively better on exposure to mass media. Specifically, 
it ranked best on frequency of listening to radio (1
st
; 70.8%) and better on frequency of watching 
television (3
rd
; 52.1 %) than Upper West, which ranked 8
th
 (43.1%) and 7
th
 (23.1%) respectively 
on those two indicators. On the contrary, the ranks for Upper West on participation in literacy 
education and frequency of reading newspapers were better than Brong-Ahafo. 
The results from maternal decision latitude rank order table indicates that Upper West ranked 
best (1
st
) on maternal healthcare decision, and better (4
th
) on deciding daily household purchases 
than Brong-Ahafo (2
nd
 and 10
th
 respectively). On the other hand, Brong-Ahafo had better 
rankings in deciding main purchases (3
rd
) and in deciding visits to health facilities (5
th
) than 
Upper West, which ranked 4
th
 and 9
th
 respectively. Thus, though Upper West ranked best on 
maternal healthcare decision, it ranked poorly on decision to visit health facilities.  
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Except on the variable “maternal health facilities` use” where the PDRs were nearly similar in 
rank, and Upper West performed better (2
nd
) than Brong-Ahafo (3
rd
), they were not similar in the 
remaining 5 variables analyzed under use of maternal and child health facilities. 
Results on participation in public health child vaccination campaigns during November 2006 
and November 2007 campaigns showed that, the PDRs did not perform similarly, especially in 
the 2007 campaign, where participation of Brong-Ahafo was more than twice (50.0%, 2
nd
 ) 
Upper West`s (21.9%, 9
th
). The findings also showed that apart from Volta and Western regions, 
none of the remaining regions recorded participation rate of even 5%, during the November 2006 
campaign!  
Finally as Table G shows, Brong-Ahafo and Upper West were not ranked near one another on 
four indicators of community health infrastructure and health status. There was also a discord in 
ranking for the four indicators. While Brong-Ahafo ranked best (1
st
) on distance to medical care 
facilities, and under five mortality (3
rd
), it ranked poorly (7
th
) on nursing coverage. On the 
contrary, while Upper West ranked 1
st
 on nursing coverage, it ranked poorly on distance to 
medical care (8
th
) and under five mortality (9
th
). The PDRs were also not found homogenous on 
ethnicity and religion. In sum, all the seven rank order and prevalence tables, considered 
together, have revealed that the PDRs had disparities in rankings in the regional-level 
characteristics analyzed. 
Bivariate analysis, using Spearman`s rank order correlations was further undertaken to show how 
the variables correlated individually with complete child immunization. As results in the rank 
order correlation tables (I-VI) show, wealth index had correlation coefficient of -.063 with the 
complete child immunization. Also, maternal education had -.057 correlation coefficient with 
complete child immunization, just as paternal education (-.135
**
)
 
and maternal health insurance 
coverage (-.167
**
). Both maternal and paternal employments, as well as money for health care, 
all correlated positively with complete child immunization. 
Almost all the maternal health literacy indicators correlated negatively with complete child 
immunization. However, two variables of maternal health literacy, that is, maternal participation 
in literacy education (.046) and the frequency of reading newspapers (.021) had positive 
relationship with complete child immunization. 
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Findings in the rank order tables showed that the PDRs made considerable use of maternal health 
facilities. They also had frequent antenatal visits. Doing bivariate analysis, both variables 
correlated negatively with complete child immunization. However, distance to medical health 
facilities and complete child immunization correlated positively (.049). As observed earlier, the 
PDRs had considerable influence in deciding major purchases. This variable had positive 
association (0.33) with complete child immunization. 
 
It could also be noted that the PDRs were very close in ranking in maternal health care decision. 
Specifically, Upper West ranked best in maternal healthcare decision, and better in deciding 
daily purchases than Brong-Ahafo. Maternal health care decision (-.021) and decision in daily 
purchases (-.041) both had negative association with complete child immunization. On the other 
hand, Brong-Ahafo had better rankings in deciding main purchases and in deciding visits to 
health facilities than Upper West. Deciding main purchases (.033) and deciding visits to health 
facilities (.024) both correlated positively with the dependent variable. 
 
Results in the rank tables demonstrated that, Brong-Ahafo ranked better on participation in 
public health child vaccination campaigns than Upper West. Participation in the November 2007 
Campaign had Spearman correlation coefficient of -.092, which was significant at the 0.05 level 
(rho=.032, n= 538, 2-tailed). While participation in the November 2006 Campaign had 
correlation coefficient of -.076, which was not significant (rho=.077, n= 538, 2-tailed). 
Lastly, exploratory data analysis using cluster method was undertaken. Cluster analysis is a 
statistical technique, the main objective of which is to classify sample members into relatively 
homogeneous and distinct groups (Tryfos, 1997). In cluster analysis, there is no prior knowledge 
about which elements belong to which clusters. This type of analysis is a discovery process, 
revealing associations and structure in a dataset. There are varieties of clustering methods, of 
which hierarchical clustering is the major one. Different methods results in different cluster 
patterns (Tryfos, 1997). 
This study adopted a hierarchical cluster analysis, using Ward’s method and applying Squared 
Euclidean Distance, as the similarity measure. Hierarchical clustering was used because the 
procedure could compute a matrix of similarity of every region with every other region in the 
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dataset. The method starts with each case (region) as a separate cluster and then combines the 
clusters (regions) sequentially, reducing the number of groups at each step until only one group 
is left (Tryfos, 1997). The rationale for doing this analysis was to allocate every region in the 
sample to a particular cluster, by identifying which region belonged to which group, and more 
especially, whether the PDRs belonged to similar group on the regional-level characteristics that 
were analyzed. The dendrogram plots, (figures 4-10) show how the regions formed clusters. 
Briefly, dendrograms are hierarchical tree diagrams, produced by SPSS to represent the process 
of going from individual cases to one large cluster. They allow one to visually see the links 
between cases. The length of the branches in the plots show how far apart each region was from 
other regions when they were combined into a cluster. The plot rows represent each region on 
the Y axis, and the X axis is rescaled distance coefficients (i.e. linkage distance) (Tryfos, 1997). 
Regions with high similarity are close to each other. 
 
The dendrogram on household-level socioeconomic status shows that all the regions clustered 
into two major groups (high socioeconomic status group: Eastern, Ashanti, Western, Brong- 
Ahafo, Central and Volta regions) and low socioeconomic status group: Upper West, Upper East 
and Northern region.  In the high socioeconomic status group, Ashanti region was similar to 
Eastern region than any other region, since they clustered together first. The second region to 
join this group was Western region, before the positive deviant Brong-Ahafo. On the other hand, 
positive deviant Upper West was similar to Upper East in the low socioeconomic status group; 
they joined together at the early stage of clustering. It was after several clustering that the PDRs 
combined into one cluster. A critical look at the locations of the PDRs showed that, they were 
not homogenous on household-level socioeconomic status. It could also be observed that, 
Greater Accra was extremely different from the rest of the regions; hence it did not belong to any 
of the two major clusters. Greater Accra, with the highest socioeconomic status, and the two 
major clusters combined at the very last stage of clustering.  
Moreover, the PDRs belonged to two different groups on maternal health literacy. Brong-Ahafo, 
Ashanti, Greater Accra and Eastern regions were similar to each other and hence belonged to one 
group.  Upper West, Central, Western and Volta regions also belonged to a different group. 
Upper East and Northern region formed a third but small cluster since they were not similar to 
any of the two groups. Similarly, the dendrogram for community health infrastructure and health 
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status indicate that, there were two major distinct groups. Each of the PDRs belonged to one of 
those groups. This implies that, the PDRs were not homogenous on community health 
infrastructure and health status. 
A careful observation of the rest of the dendrograms (for religion and ethnicity, use of maternal 
and child health facilities, and participation in public health child vaccination campaigns) shows 
that the PDRs belonged to different clusters. They were not homogenous on any of these 
regional-level characteristics. Arguably, it was on maternal decision latitude that the PDRs were 
found to be almost similar. Yet, they did not join each other in the very first stage of clustering. 
 
Table A: Prevalence and rank order for ethnicity and religion. 
VARIABLE REGION 
Brong 
Ahafo 
Upper 
West 
Ashanti Upper 
East 
Volta Western Eastern Greater 
Accra 
Central Northern 
Complete child immunization 
% 91.7 90.8 85.7 84.6 82.5 78.7 76.8 76.1 71.1 57.7 
Rank 1 2 3 4 5 6 7 8 9 10 
Ethnicity(Akan)  
% 60.4 0.0 72.6 0.0 2.5 66.7 58.9 50.0 89.5 6.4 
Rank 4 9 2 9 8 3 5 6 1 7 
Religion (Christian) 
% 75.0 44.6 77.4 63.2 72.5 85.4 87.5 87.0 92.1 20.5 
Rank 6 9 5 8 7 4 2 3 1 10 
Religion (Muslim) 
% 18.8 40.0 13.1 5.3 7.5 12.5 1.8 10.9 0.0 56.4 
Rank 3  2 4 8 7 5 9 6 10 1 
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Table B: Prevalence and rank order for household-level socioeconomic status. 
 
VARIABLE 
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Complete child immunization  
% 91.7 90.8 85.7 84.6 82.5 78.7 76.8 76.1 71.1 57.7 
Rank 1 2 3 4 5 6 7 8 9 10 
Wealth index (richest) 
% 52.1 23.1 67.9 17.9 42.5 52.1 55.4 89.1 71.1 16.7 
Rank  5 7 3 8 6 5 4 1 2 9 
Maternal education (primary) 
% 4.2 3.1 8.3 5.1 12.5 8.3 8.9 4.3 13.2 2.6 
Rank 7 8 4 5 2 4 3 6 1 9 
Maternal education (higher) 
% 45.8 15.4 57.1 12.8 35.0 47.9 64.3 73.9 42.1 9.0 
Rank 5 8 3 9 7 4 2 1 6 10 
Paternal education (primary) 
% 14.9 11.7 7.8 20.5 8.6 7.3 8.2 2.3 14.8 5.8 
Rank 2 4 7 1 5 8 6 10 3 9 
Paternal education (higher) 
% 63.8 26.7 81.8 25.5 71.4 80.5 89.8 90.7 70.4 14.5 
Rank 7 8 3 9 5 4 2 1 6 10 
Maternal employment (skilled) 
% 4.2 18.8 15.5 18.4 12.5 18.8 19.6 21.7 7.9 9.1 
Rank 9 3 5 4 6 3 2 1 8 7 
Paternal employment (skilled) 
% 42.2 13.5 50.0 25.0 45.9 40.9 51.1 67.4 40.0 17.3 
Rank 5 10 3 8 4 6 2 1 7 9 
Maternal health insurance coverage 
% 58.3 46.2 35.7 63.2 23.1 33.3 51.8 26.1 15.8 25.6 
Rank 2 4 5 1 9 6 3 7 10 8 
Money for health care 
% 70.8 44.6 53.6 25.5 17.9 81.3 64.3 60.9 55.3 38.5 
Rank 2 7 6 9 10 1 3 4 5 8 
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Table C: Prevalence and rank order for maternal health literacy. 
VARIABLE REGION 
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Complete child immunization 
% 91.7 90.8 85.7 84.6 82.5 78.7 76.8 76.1 71.1 57.7 
Rank 1 2 3 4 5 6 7 8 9 10 
Maternal literacy education 
% 4.4 10.3 5.2 16.7 0.0 2.3 6.1 0.0 2.9 10.7 
Rank 6 3 5 1 9 8 4 9 7 2 
Read newspapers 
% 6.3 9.2 7.1 7.7 5.0 12.5 18.2 23.9 7.9 1.3 
Rank 8 4 7 6 9 3 2 1 5 10 
Listen to radio 
% 70.8 43.1 59.5 12.8 45.0 54.2 52.7 67.4 50 33.3 
Rank 1 8 3 10 7 4 5 2 6 9 
Watch television 
% 52.1 23.1 56.0 23.1 23.1 41.7 44.6 89.1 39.5 16.7 
Rank 3 7 2 7 7 5 4 1 6 8 
Tubercluosis awareness 
% 91.7 80.0 92.9 59.0 90.0 81.3 94.6 87.0 84.2 59.0 
Rank 3 8 2 9 4 7 1 5 6 9 
HIV\AIDS awareness 
% 97.0 95.4 98.8 100 95.0 95.8 100 97.8 94.7 92.3 
Rank 4 6 2 1 7 5 1 3 8 9 
STD awareness 
% 97.9 95.4 98.8 100 95.0 95.8 100 97.8 94.7 94.9 
Rank 3 6 2 1 7 5 1 4 9 8 
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Table D: Prevalence and rank order for maternal decision latitude. 
VARIABLE REGION 
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Complete child immunization 
% 91.7 90.8 85.7 84.6 82.5 78.7 76.8 76.1 71.1 57.7 
Rank 1 2 3 4 5 6 7 8 9 10 
Woman decides main purchases 
% 48.8 46.7 25.0 73.7 34.2 39.0 39.1 34.9 57.1 27.0 
Rank 3 4 10 1 8 6 5 7 2  9 
Decides daily purchases 
% 9.3 16.7 11.8 13.2 26.3 9.8 10.9 18.6 25.0 10.8 
Rank 10 4 6 5 1 9 7 3 2 8 
Maternal decision on own healthcare 
% 23.3 26.7 22.4 21.1 7.9 19.5 18.2 19.0 22.2 21.6 
Rank 2 1 3 6 10 7 9 8 4 5 
Can visit health facility  
% 95.8 83.1 95.2 64.1 92.3 97.9 98.2 97.8 100 83.3 
Rank 5 9 6 10 7 3 2 4 1 8 
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Table E: Prevalence and rank order for use of maternal and child health facilities. 
VARIABLE REGION 
B
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Complete child immunization 
% 91.7 90.8 85.7 84.6 82.5 78.7 76.8 76.1 71.1 57.7 
Rank 1 2 3 4 5 6 7 8 9 10 
Maternal health facilities use  
% 77.1 81.5 59.5 84.6 70.0 64.6 55.4 71.9 57.9 62.3 
Rank 3 2 8 1 5 6 10 4 9 7 
Assistance at delivery by physician 
% 10.4 6.2 17.9 0.0 2.5 6.3 5.4 30.4 5.3 1.3 
Rank 3 5 2 10 8 4 6 1 7 9 
Assistance at delivery by nurse\midwife 
% 66.7 38.5 63.1 28.2 40.0 47.9 60.7 71.7 44.7 21.8 
Rank 2 8 3 9 7 5 4 1 6 10 
Antenatal visits (6+visits) 
% 62.5 56.9 61.9 51.3 32.5 54.2 37.5 78.3 39.5 23.1 
Rank 2 4 3 6 9 5 8 1 7 10 
Public health centre delivery 
% 68.8 42.2 64.3 39.5 40.0 46.8 60.7 69.6 34.2 24.4 
Rank 2 6 3 8 7 5 4 1 9 10 
Private health centre delivery 
% 4.2 0.0 8.3 0.0 5.0 4.3 3.6 13.0 7.9 2.6 
Rank 6 9 2 9 4 5 7 1 3 8 
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Table F: Prevalence and rank order for participation in public health child vaccination 
campaigns. 
 
 
VARIABLE 
REGION 
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Complete child immunization 
% 91.7 90.8 85.7 84.6 82.5 78.7 76.8 76.1 71.1 57.7 
Rank 1 2 3 4 5 6 7 8 9 10 
Child vaccinated, Nov. 2006 campaign  
% 4.2 3.1 3.6 0.0 17.5 6.3 1.8 0.0 0.0 3.9 
Rank 3 6 5 8 1 2 7 8 8 4 
Child vaccinated, Nov. 2007 campaign 
% 50.0 21.9 24.1 2.6 37.5 25.0 26.8 37.0 55.3 29.9 
Rank 2 9 8 10 3 7 6 4 1 5 
 
 
Table G: Prevalence and rank order for community health infrastructure and health status. 
VARIABLE REGION 
B
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Complete child immunization 
% 91.7 90.8 85.7 84.6 82.5 78.7 76.8 76.1 71.1 57.7 
Rank 1 2 3 4 5 6 7 8 9 10 
Under five mortality 
Rate  76.0 142.0 80.0 78.0 50.0 65.0 81.0 50.0 108.0 137 
Rank 3 9 5 4 1 2 6 1 7 8 
Distance to health care services  
% 87.5 53.8 76.2 28.2 66.7 70.8 73.2 80.4 73.7 47.7 
Rank 1 8 3 10 7 6 5 2 4 9 
Physician to population coverage 
Ratio  22012 44736 9861 33843 28490 32761 17817 5177 26689 70744 
Rank 4 9 2 8 6 7 3 1 5 10 
Nursing to population coverage 
Ratio 1169 885 1382 966 909 1458 973 919 913 1577 
Rank 7 1 8 5 2 9 6 4 3 10 
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Table I: Spearman rank order correlations for ethnicity and religion.  
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Complete child 
immunization, 
DHS definition 
Correlation Coefficient 1.000 .023 .100
*
 
Sig. (2-tailed) . .586 .020 
n 541 541 540 
Akan ethnicity 
Correlation Coefficient .023 1.000 .351
**
 
Sig. (2-tailed) .586 . .000 
n 541 542 541 
Religion 
Correlation Coefficient .100
*
 .351
**
 1.000 
Sig. (2-tailed) .020 .000 . 
n 540 541 541 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
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Table II: Spearman rank order correlations for household-level socioeconomic status.  
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Complete 
child 
immunization, 
DHS 
definition  
Correlation Coefficient 
1.000 -.063 -.057 .008 -.135
**
 .068 -.167
**
 .029 
Sig. (2-tailed) . .145 .186 .860 .003 .130 .000 .503 
n 541 541 541 538 486 495 539 540 
Wealth index 
Correlation Coefficient -.063 1.000 .445
**
 -.130
**
 .474
**
 -.432
**
 .195
**
 -.229
**
 
Sig. (2-tailed) .145 . .000 .003 .000 .000 .000 .000 
n 541 542 542 539 487 496 540 541 
Maternal 
education 
Correlation Coefficient -.057 .445
**
 1.000 -.118
**
 .534
**
 -.306
**
 .168
**
 -.269
**
 
Sig. (2-tailed) .186 .000 . .006 .000 .000 .000 .000 
n 541 542 542 539 487 496 540 541 
Maternal 
employment 
Correlation Coefficient .008 -.130
**
 -.118
**
 1.000 -.156
**
 .144
**
 -.146
**
 .128
**
 
Sig. (2-tailed) .860 .003 .006 . .001 .001 .001 .003 
n 538 539 539 539 484 495 537 538 
Paternal 
education 
Correlation Coefficient -.135
**
 .474
**
 .534
**
 -.156
**
 1.000 -.429
**
 .174
**
 -.163
**
 
Sig. (2-tailed) .003 .000 .000 .001 . .000 .000 .000 
n 486 487 487 484 487 476 485 486 
Paternal 
employment 
Correlation Coefficient .068 -.432
**
 -.306
**
 .144
**
 -.429
**
 1.000 -.196
**
 .133
**
 
Sig. (2-tailed) .130 .000 .000 .001 .000 . .000 .003 
n 495 496 496 495 476 496 494 495 
Health 
insurance 
coverage 
Correlation Coefficient -.167
**
 .195
**
 .168
**
 -.146
**
 .174
**
 -.196
**
 1.000 -.226
**
 
Sig. (2-tailed) .000 .000 .000 .001 .000 .000 . .000 
n 539 540 540 537 485 494 540 540 
Money for 
health care 
Correlation Coefficient .029 -.229
**
 -.269
**
 .128
**
 -.163
**
 .133
**
 -.226
**
 1.000 
Sig. (2-tailed) .503 .000 .000 .003 .000 .003 .000 . 
n 540 541 541 538 486 495 540 541 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Table III: Spearman rank order correlations for maternal health literacy. 
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Complete child 
immunization, 
DHS definition 
Correlation Coefficient 
1.000 .046 .021 -
.134
**
 
-.061 -
.204
**
 
-.108
*
 -.098
*
 
Sig. (2-tailed) . .313 .632 .002 .154 .000 .012 .022 
n 541 487 540 540 540 541 541 541 
Literacy 
education 
Correlation Coefficient 
.046 1.00
0 
-
.018 
-.010 -.015 -.065 -.006 -.001 
Sig. (2-tailed) .313 . .684 .828 .740 .149 .888 .986 
n 487 488 488 488 487 488 488 488 
Read 
newspaper 
Correlation Coefficient 
.021 -
.018 
1.00
0 
.123
**
 .263
**
 .104
*
 .060 .056 
Sig. (2-tailed) .632 .684 . .004 .000 .016 .164 .191 
n 540 488 541 540 540 541 541 541 
Listen to radio 
Correlation Coefficient 
-.134
**
 -
.010 
.123
**
 
1.000 .331
**
 .316
**
 .139
**
 .143
**
 
Sig. (2-tailed) .002 .828 .004 . .000 .000 .001 .001 
n 540 488 540 541 540 541 541 541 
Watch TV 
Correlation Coefficient 
-.061 -
.015 
.263
**
 
.331
**
 1.000 .264
**
 .153
**
 .144
**
 
Sig. (2-tailed) .154 .740 .000 .000 . .000 .000 .001 
n 540 487 540 540 541 541 541 541 
TB awareness 
Correlation Coefficient 
-.204
**
 -
.065 
.104
*
 
.316
**
 .264
**
 1.000 .285
**
 .284
**
 
Sig. (2-tailed) .000 .149 .016 .000 .000 . .000 .000 
n 541 488 541 541 541 542 542 542 
HIV/AIDS 
awareness 
Correlation Coefficient 
-.108
*
 -
.006 
.060 .139
**
 .153
**
 .285
**
 1.000 .941
**
 
Sig. (2-tailed) .012 .888 .164 .001 .000 .000 . .000 
n 541 488 541 541 541 542 542 542 
STD 
awareness 
Correlation Coefficient 
-.098
*
 -
.001 
.056 .143
**
 .144
**
 .284
**
 .941
**
 1.000 
Sig. (2-tailed) .022 .986 .191 .001 .001 .000 .000 . 
n 541 488 541 541 541 542 542 542 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Table IV: Spearman rank order correlations for maternal decision latitude. 
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Complete child 
immunization, 
DHS definition 
Correlation 
Coefficient 
1.000 .033 -.041 -.021 .024 
Sig. (2-tailed) . .473 .370 .639 .576 
n 541 486 486 482 540 
Woman decides 
main purchases 
Correlation 
Coefficient 
.033 1.000 .302
**
 .014 -.095
*
 
Sig. (2-tailed) .473 . .000 .763 .037 
n 486 487 487 483 486 
Woman decides 
daily purchases 
Correlation 
Coefficient 
-.041 .302
**
 1.000 -.187
**
 .089
*
 
Sig. (2-tailed) .370 .000 . .000 .050 
n 486 487 487 483 486 
Woman has final 
say on own 
health 
Correlation 
Coefficient 
-.021 .014 -.187
**
 1.000 .047 
Sig. (2-tailed) .639 .763 .000 . .304 
n 482 483 483 483 482 
Woman can visit 
health facility 
Correlation 
Coefficient 
.024 -.095
*
 .089
*
 .047 1.000 
Sig. (2-tailed) .576 .037 .050 .304 . 
n 540 486 486 482 541 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Table V: Spearman rank order correlations for use of maternal and child health facilities. 
 
 
C
o
m
p
le
te
 
ch
il
d
 
im
m
u
n
iz
at
io
n
 
D
H
S
 
d
ef
in
it
io
n
 
M
at
er
n
al
 
h
ea
lt
h
 f
ac
il
it
y
 
v
is
it
 
P
la
ce
 o
f 
d
el
iv
er
y
 
M
D
 d
el
iv
er
y
 
M
id
w
if
e/
n
u
rs
e 
d
el
iv
er
y
 
A
n
te
n
at
al
 
v
is
it
s 
D
is
ta
n
ce
 t
o
 
m
ed
ic
al
 h
el
p
 
S
p
ea
rm
an
's
 r
h
o
 
Complete child 
immunization, 
DHS definition 
Correlation Coefficient 
1.000 -.037 -.076 -.032 -.050 -
.111
**
 
.049 
Sig. (2-tailed) . .393 .078 .452 .244 .009 .259 
n 541 541 538 541 541 541 540 
Maternal health 
facility visit 
Correlation Coefficient -.037 1.000 .076 .103
*
 .094
*
 .213
**
 -.103
*
 
Sig. (2-tailed) .393 . .076 .017 .029 .000 .017 
n 541 542 539 542 542 542 541 
Place of delivery 
Correlation Coefficient -.076 .076 1.000 .293
**
 .805
**
 .381
**
 -.231
**
 
Sig. (2-tailed) .078 .076 . .000 .000 .000 .000 
n 538 539 539 539 539 539 538 
Physician 
delivery 
Correlation Coefficient -.032 .103
*
 .293
**
 1.000 .115
**
 .209
**
 -.103
*
 
Sig. (2-tailed) .452 .017 .000 . .007 .000 .017 
n 541 542 539 542 542 542 541 
Midwife/nurse 
delivery 
Correlation Coefficient -.050 .094
*
 .805
**
 .115
**
 1.000 .399
**
 -.208
**
 
Sig. (2-tailed) .244 .029 .000 .007 . .000 .000 
n 541 542 539 542 542 542 541 
Antenatal visits 
Correlation Coefficient -.111
**
 .213
**
 .381
**
 .209
**
 .399
**
 1.000 -.131
**
 
Sig. (2-tailed) .009 .000 .000 .000 .000 . .002 
n 541 542 539 542 542 542 541 
Distance to 
medical help 
Correlation Coefficient 
.049 -.103
*
 -
.231
**
 
-.103
*
 -.208
**
 -
.131
**
 
1.000 
Sig. (2-tailed) .259 .017 .000 .017 .000 .002 . 
n 540 541 538 541 541 541 541 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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Table VI: Spearman rank order correlations for participation in public health child vaccination 
campaigns. 
 
 
C
o
m
p
le
te
 
ch
il
d
 
im
m
u
n
iz
at
io
n
  
C
h
il
d
 
v
ac
ci
n
at
ed
 
d
u
ri
n
g
 
M
ea
sl
es
/P
o
li
o
 (
N
o
v
 2
0
0
6
) 
C
am
p
ai
g
n
 
C
h
il
d
 
v
ac
ci
n
at
ed
 
d
u
ri
n
g
  
IM
C
I/
C
h
il
d
 
H
ea
lt
h
 
C
am
p
ai
g
n
 
(N
o
v
 2
0
0
7
) 
Spearman's 
rho 
Complete child 
immunization, 
DHS definition 
Correlation 
Coefficient 
1.000 -.076 -.092
*
 
Sig. (2-tailed) . .077 .032 
n 541 538 538 
Child vaccinated 
during Nov 2006 
Campaign 
Correlation 
Coefficient 
-.076 1.000 .229
**
 
Sig. (2-tailed) .077 . .000 
n 538 539 539 
Child vaccinated 
during  Nov 2007 
Correlation 
Coefficient 
-.092
*
 .229
**
 1.000 
Sig. (2-tailed) .032 .000 . 
n 538 539 539 
*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
 Figure 4 
Regions with 90%+ complete child immunization
Cluster analysis with regions as cases, 
data from Ghana Demographic and Health Survey 2008 and Ghana Health Service 2008
Region:
Rank(1= best)
For complete
child immunization
Variables:
Akan ethnicity
Christian/Moslem
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Figure 5 
Cluster analysis with regions as cases, 
data from Ghana Demographic and Health Survey 2008 and Ghana Health Service 2008
Region:
Rank(1= best)
For complete
child immunization
Regions with 90%+ complete child immunization
Variables:
Wealth index
Maternal education
Maternal employment
Paternal education
Paternal employment
Health insurance
Money for health care
 
Figure 6 
Cluster analysis with regions as cases, 
data from Ghana Demographic and Health Survey 2008 and Ghana Health Service 2008
Region:
Rank(1= best)
For complete
child immunization
Regions with 90%+ complete child immunization
Variables:
Literacy education
Read newspapers
Listen to radio
Watch TV
TB awareness
HIV/AIDS awareness
STD awareness
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Figure 7 
Cluster analysis with regions as cases, 
data from Ghana Demographic and Health Survey 2008 and Ghana Health Service 2008
Region:
Rank(1= best)
For complete
child immunization
Regions with 90%+ complete child immunization
Variables:
Woman –
Decides main purchases
Decides daily purchases
Can visit health facility
Final say own health care
 
Figure 8 
Cluster analysis with regions as cases, 
data from Ghana Demographic and Health Survey 2008 and Ghana Health Service 2008
Region:
Rank(1= best)
For complete
child immunization
Regions with 90%+ complete child immunization
Variables:
Maternal health
facilities` use
Physician, nurse, 
midwife deliveries
Antenatal visits
Health centre delivery
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Figure 9 
Cluster analysis with regions as cases, 
data from Ghana Demographic and Health Survey 2008 and Ghana Health Service 2008
Region:
Rank(1= best)
For complete
child immunization
Regions with 90%+ complete child immunization
Variables:
Child vaccinated as part of–
November 2006 campaign
November 2007 campaign
 
Figure 10 
Cluster analysis with regions as cases, 
data from Ghana Demographic and Health Survey 2008 and Ghana Health Service 2008
Region:
Rank(1= best)
For complete
child immunization
Regions with 90%+ complete child immunization
Variables:
Under 5 mortality
Distance to medical help
Physician coverage
Nursing coverage
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CHAPTER FIVE 
5.0 Discussion 
The 2003 GDHS reported child immunization coverage of 79.0 % for Brong-Ahafo region and 
60.3% for Upper West region. Analysis of the most recent GDHS data (2008) indicated a 
tremendous increase in coverage of over 90% for the two Positive Deviant Regions (PDRs). In 
other words, the results showed that complete child immunization rates of over 90% (according to 
WHO`s definition), have been achieved in two, poor and extremely challenged regions, while all other 
regions have much lower rates. The implication of this finding is that, the PDRs have made 
desirable achievement in child immunization coverage in the past few years, especially in the 
case of Upper West, which has recorded over 30% increase. The percentage difference for Upper 
West between 2003 and 2008 is the highest when compared with all the other regions.  
Besides their uniqueness of high child immunization rates, the PDRs were also found to be 
unique in terms of high maternal health care decision. They were also similar on frequent use of 
maternal health facilities. 
Nonetheless, as did others, the study did not find significant association between participation in 
public health child vaccination campaigns and complete child immunization (Haddad et al., 
2009; Naimoli et al., 2008). Even though this finding has support, it is surprising, since 
ordinarily one would associate vaccination campaigns with complete child immunization. 
The results also seemed to indicate no positive association between household-level 
socioeconomic status and complete child immunization. This is also an unexpected finding, 
considering that majority of studies have reported strong correlation between socio-economic 
status and complete child immunization (Antai, 2010; Babalola, 2011; Wiysonge et al., 2012). 
In addition, using the 2008 GDHS data only, no testable hypotheses could be developed to 
explain why the PDRs are positive deviant. This is also consistent with what other researchers 
have observed. Thus, other researchers have argued that statistical methods, like those used in 
this study, can identify deviant cases that may lead to new hypotheses, but in and of themselves 
the methods lack any clear means of actually identifying new hypotheses. For instance, some 
variables of interest to the researcher may not be measurable by this method. This obviously 
suggests the need for further qualitative case study to complement these findings, since case 
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studies are perceived to be “generally strong” precisely where statistical methods and formal 
models appear to be weak. Of course, this may require detailed consideration of contextual 
variables, that are extremely difficult to carry out in quantitative studies (Gable, 1994; George & 
Bennett, 2005). Though a handful of the findings are consistent with previous studies, majority 
of them were unexpected. Further explanations to these findings are discussed in detail in the 
subsequent sections. 
 
Ethnicity and religion  
Ethnicity and religion could not provide adequate explanation as to why the PDRs are unique on 
complete child immunization. Religious affiliation has been shown to positively affect children's 
immunization status, with Christian children having higher immunization coverage than Muslim 
children (Babalola, 2009; Sanou et al., 2009). In Nigeria for instance, the three southern regions 
have significantly better health outcomes than the three northern regions. Particularly, regional 
variations in child immunization coverage were evident among the North-West and the South-
East regions. These variations have largely been attributed to many factors, including the 
diversity and variations in cultures, religion, political and economic situations (Antai, 2009; 
Babalola, 2009; Duah-Owusu, 2010; Olorunsaiye, 2011). Culture comprises so many variables 
however, only ethnicity and religion could be identified in the 2008 GDHS data. Further studies 
are still required to investigate the actual relationship between culture and child immunization 
status. 
Household-level socioeconomic status 
 It has been reported earlier in Ghana that completion of immunization schedules by one year 
was positively associated with wealth. Other studies also point to the importance of socio 
economic determinants of complete child immunization (Antai, 2010; Brugha & Kevany, 1995; 
Wiysonge et al., 2012). However, this study revealed something different, which is worth 
studying in detail. 
Ordinarily, one would expect high socio-economic status to correlate positively with complete 
child immunization, since many findings have shown that socio-economic characteristics 
significantly attenuate the risks of full immunization (Antai, 2010; Olorunsaiye, 2011; Wiysonge 
et al., 2012).   
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Contrary to many reports in the literature, wealth index for instance, was not significantly 
associated with complete child immunization. Results from the bivariate analysis indicated that 
wealth index had Spearman correlation coefficient of -.063 with complete child immunization, 
which was not significant. This result is has support from other studies (Babalola, 2009; Dummer 
et al., 2012).  
Considering the inconsistencies in findings, it is important to point out that the role of wealth 
index in child immunization coverage is debatable. The wealth index used in the DHS may not 
be a good proxy for socioeconomic position. As common to most DHS, they do not collect data 
on household income or on expenditure. Income and expenditure are normally the indicators 
used to measure wealth. As explained in the methodology and consistent with the observation of 
other researchers, the assets-based wealth index used in the DHS is only a proxy indicator for 
household economic status. This may not always produce results similar to those obtained from 
direct measurements of income and expenditure (Antai, 2010; Filmer & Pritchett, 2001; Howe, 
Hargreaves, Gabrysch, & etal, 2009). Results in the rank tables revealed great disparities in 
wealth index performance among the regions. Thus, distribution of wealth was found to be 
unequal among the regions, especially between the regions in the north and those located in the 
south. This has also been reported to be true in other research studies in Ghana (Mittelmark & 
Bull, 2010). 
Similarly, the bivariate analysis indicated that there is no significant relationship between 
educational attainment in the PDRs and complete child immunization. Children of mothers with 
higher education were expected to have significant higher coverage than those whose mothers 
had lower or no education. Yet, this was not the case. Educated mothers were also expected to 
know more about the side effects of not immunizing children. Nevertheless, educational 
attainment could not explain why the PDRs were unique on complete child immunization. Other 
regions seemed to have better educational attainment that the PDRs. Most findings in the 
literature show that education is one of the strongest predictors of childhood immunization. 
Increasing maternal education for instance, has been shown to be strongly associated with the 
increase in the likelihood of childhood immunization (Barata, Ribeiro, de Moraes, & Flannery, 
2012; Olorunsaiye, 2011; Wiysonge et al., 2012).  
Although the PDRs were not similar on employment status, this variable correlated positively 
with complete child immunization. Some studies have reported that, children  whose mothers 
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were unemployed were more likely to be unimmunized than those whose mothers were 
employed (Antai, 2010; Wiysonge et al., 2012).  
Moreover, the PDRs had an appreciable performance on maternal health insurance coverage. 
Probably, health insurance coverage could partially explain why the PDRs have done so well on 
child immunization; however this may be just the tip of the iceberg.  
 
Maternal health literacy 
Maternal health literacy could not explain why the PDRs are positive deviant. The results from 
cluster analysis showed that the PDRs did not belong to the same group; hence they were not 
similar in performance on maternal health literacy. Critical assessment of the results on maternal 
health literacy showed that the PDRs differed in ranking. Almost all the maternal health literacy 
indicators correlated negatively with complete child immunization. Results in the rank tables 
also indicated that almost none of the variables of maternal health literacy could successfully 
explain the relatively high child immunization coverage of the PDRs. It was in one instance (i.e. 
frequency of listening to radio) that positive deviant Brong-Ahafo recorded the best ranking than 
all the regions. However, its counterpart, Upper West, ranked poorly on that variable. Thus, if 
mass media exposure can be an explanatory factor at all, it can only be so for Brong-Ahafo, but 
not for Upper West. 
Other studies have found that maternal access to mass media reduces the odds of a child being 
unimmunized (Wiysonge et al., 2012). Reasons for failure to immunize children have also been 
attributed to lack of knowledge or misconceptions about immunization. In rural Bangladesh, 
mass media was significantly positively associated with full vaccination (Rahman & Obaida-
Nasrin, 2010; Toikilik et al., 2010; Wiysonge et al., 2012). Considering the key role mass media 
plays in persuading individuals to adopt healthy behaviours, mass media was expected to 
significantly raise awareness of health promoting issues, including risks to incomplete child 
immunization. 
Maternal decision latitude  
Women's decision making autonomy has been regarded as one of the three measures of women's 
empowerment that is used in the DHS (NPC & Macro, 2009; Olorunsaiye, 2011). Arguably, the 
PDRs were found to be almost similar on maternal decision latitude, as the dendrogram plot in 
figure 7 suggested. More specifically, the PDRs were unique in performance on maternal health 
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care decision, where they ranked best than all the other eight regions. Since they had high 
performance in maternal healthcare decision, one would have expected that they would have 
little problem accessing health facilities. Surprisingly, their respective ranks on maternal decision 
to visit health facilities were not appreciable. The rank order correlations indicated that maternal 
decision to visit health facilities had positive association with complete child immunization. On 
the other hand, maternal decision on healthcare correlated negatively with complete child 
immunization. This finding is actually interesting, since it is extremely difficult to understand 
why the PDRs would have no problem with maternal health care decision, yet they would have 
problem with maternal decision to visit health facilities. It is hard to reconcile these results.  
In an attempt to partially resolve this controversy, a study on women decision making autonomy 
and childhood immunization in Nigeria may offer some explanation. As cited in the study, 
findings from an analysis of DHS data from 30 countries suggested that, in many households, 
particularly in South Asia and sub-Saharan Africa, women have little control of health related 
decisions. For instance, a sizeable number of women respondents in Burkina Faso, Mali and 
Nigeria reported that husbands alone make decisions about the women's health care. Moreover, 
in Bangladesh and Nepal in South Asia, husbands alone make decisions about the women's 
healthcare for most of the women respondents (Olorunsaiye, 2011).  
What these findings seem to suggest is that women from developing countries are less 
empowered to make decisions on their own health care. Though these findings are not from 
Ghana, most of them are from sub Saharan African countries. Nonetheless, a similar study is 
required in Ghana to confirm this conclusion. The significance of women empowerment in 
taking healthcare decisions, both for themselves and for their children, cannot be underestimated.  
Another study, using demographic data from Ethiopia and Eritrea, showed a strong positive 
association between increasing maternal decision making autonomy and the likelihood of 
completing childhood immunizations in both countries (Bloom et al., 2001; Woldemicael, 2007). 
Other findings also indicate that children of mothers who have final say, either alone or jointly 
with others in daily household purchases decision, are more likely to receive all the necessary 
vaccinations. In Ethiopia in particular, decision making in daily household purchases were 
significant (Woldemicael, 2007). The PDRs were found to have considerable influence in 
 53 
 
deciding main household purchases. However, they differed with respect to decision in daily 
household purchases. 
 
Use of maternal and child health facilities  
Results on maternal and child health facilities’ use indicated that the PDRs had appreciable level 
of performance on health care utilization. More specifically, findings in the rank tables showed 
that the PDRs made considerable use of maternal and child health facilities. They also had 
frequent antenatal visits. The implication is that, majority of mothers in both regions access 
maternal health facilities more than their counterparts in the other regions. Since the PDRs were 
similar on maternal health facilities` use and antenatal visits, these variables appear good to be 
relied on in explaining the success of the two regions on child immunization. Although there 
appear to be limited research evidence on use of maternal and child health facilities, mothers 
with health seeking behaviours have been found to be less likely to have children that are 
unimmunized. Home delivery has also been associated with lower risks of full immunization, as 
compared to living in a community with high proportion of hospital delivery. The reason 
advanced for this finding has been that, mothers who deliver at home are generally more likely to 
be non-users of health services (Antai, 2010; Kishor & ORCMacro, 2005; Wiysonge et al., 
2012). 
 
Participation in public health child vaccination campaigns  
Even though results in the rank tables demonstrated that Brong-Ahafo was more successful in 
participation in public health child vaccination campaigns than Upper West, neither participation 
in the November 2006 Measles/Polio Campaign, nor the  participation in the November 2007 
IMCI/Child Health Campaign had a positive Spearman correlation coefficient with complete 
child immunization.  
The November 2006 campaign was expected by many, including UNICEF, to ensure that Ghana 
continued its good record with these diseases. This was because there have been no reported 
measles` deaths in Ghana since 2002, and no polio cases since 2003. The one-week integrated 
health campaign was to boost the chances of survival for millions of children across the country.  
The campaign was led by the Ministry of Health and the Ghana Health Service, in collaboration 
with other key government ministries. It was supported by the Government of Japan, UNICEF, 
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WHO, World Bank, USAID, UN Foundation and other development partners. As  UNICEF 
noted, massive effort was required  in the campaign  “to spread the word” to every  family to 
take their children to the closest immunization site (UNICEF, 2006). 
 Though the finding may appear interesting, participation in public health child vaccination 
campaigns correlating negatively with complete child immunization may not be very surprising. 
One possibility could be that the immunization days were not convenient to mothers, hence the 
low turn-out. Particularly, this could be true for the November 2006 campaign in which apart 
from Volta and Western regions none of the remaining regions recorded participation of even 
5%, as the results indicated. 
Another possibility could be that, the immunization days confused mothers as to which vaccines 
their children were going to receive. It could also be possible that mothers were unsure whether 
their children had already received those vaccines or not. These assumptions might or might not 
be the case. However, in one study, mothers saw ``Immunization Days`` as confusion about 
where to send their children for routine immunization in the future. Several respondents also 
expressed worry that Immunization Days do not only divert districts’ attention and resources, but 
also “demotivate” populations. This was found to be the case, especially with the “door-to-door” 
activities. These activities were seen to be different from those used in routine vaccination 
activities, which was believed to promote encounters between health personnel and members of 
the population at village gathering points. The researchers admitted that while their study 
introduced “factual data” into the current controversy on the potentially negative impacts of 
immunization days on routine activities, it does not resolve it. They however submitted that, 
contrary to what has been reported earlier in India and Pakistan, in practice, neither 
immunization days nor vaccination campaigns seem to have any measurable impact on the 
performance of routine vaccination services (Haddad et al., 2009).  
Again, the findings on participation in public health child vaccination campaigns could be 
discussed in relation to what another group of researchers have observed; that the solutions to 
overcoming the challenge of sustained coverage do not necessarily reside within reach of only 
immunization programmes: 
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“contextual challenges and opportunities in the larger health system, if properly addressed, 
could enhance the more direct efforts undertaken by immunization programmes, to improve their 
performance (Naimoli et al., 2008, p. 388)”. 
 
Community health infrastructure and health status  
Regardless that the PDRs were not ranked near one another on four indicators of community 
health infrastructure and health status, arguably, a good hypothesis could be that some key 
variables of health care services availability-and-use characteristics are more likely to explain the 
positive deviant status of the PDRs on child immunization, considering that the PDRs recorded 
frequent antennal visits, as well as frequent use of maternal health facilities. Similarly, maternal 
decision making on healthcare was high in the PDRs. Adequate antenatal care has been found to 
be significantly associated with initiation and completion of immunization by seven months 
(Bates, Fitzgerald, Dittus, & Wolinsky, 1994). Other reasons which have been advanced for 
failure to immunize children have included, living in communities with low proportion of 
mothers who have hospital. In fact, community health services have been found to be important 
correlates of health outcomes in developing countries (Antai, 2010; Toikilik et al., 2010).  
 
5.1 Implications 
Considering the inadequate progress that has been made towards reaching the child mortality 
reduction goal (MDG4) in sub Saharan Africa, it is hard to disagree that between and within 
country theory building about why some immunization programmes perform better than others is 
urgently needed (Naimoli et al., 2008). This will surely speed up the Ottawa Charter participants’ 
commitment to health promotion, of responding to health gaps within and between societies. 
 
Though this thesis has revealed great heterogeneity in the socio-demographic composition and 
health care services availability-and-use characteristics of the PDRs, and also between the 
regions in the northern Ghana and those in the south, the focus of the analysis was not so much 
on comparing the regions in the north with those in the south. Neither was it also interested in 
finding out why Upper West (extremely deprived region) for instance, has achieved complete 
child immunization coverage of 90.8% than Greater Accra (76.1%), the richest region. The study 
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generally sought to find out why the PDRs have been more successful in child immunization 
than the other regions. It was suspected that contextual factors might have played a major role in 
their success. Yet, the discussion so far seems to be silent on specific contextual/regional-level 
characteristics which are crucial in explaining why the PDRs are positive deviant. Using only 
DHS data, the study was handicapped to assess the effects of other contextual factors, otherwise 
not captured in the 2008 GDHS.  
 
Evidence of contextual phenomenon or setting shaping children’s risk of being unimmunized has 
already been reported in sub-Saharan Africa. One study showed that contextual factors may be 
associated with childhood immunization. What this suggests is that, in order to be effective 
interventions, public health programmes designed to address barriers to complete child 
immunization may have to address people and the settings in which they live. Thus, this ought to 
be an integral component of childhood immunization programmes (Wiysonge et al., 2012). 
 
Indeed, the question of why some immunization programmes are more successful than others, or 
why some regions thrive in child immunization coverage than their peers arouses curiosity. 
Unfortunately, this has not been frequently investigated by researchers. When this question was 
explored in six sub-Saharan African countries, findings suggested that there are different paths to 
success, and not only what countries do, but how they execute their programmes appear to make 
difference in coverage outcomes. It was also observed that in some cases, contextual factors can 
help explain these variations. Similar studies have been recommended to be carried out to 
validate the hypotheses generated in the study. The goal of the recommendation was to help raise 
confidence in policy implications that will emerge in the future. The participants in the countries 
studied also recommended that, such “highly participatory investigation” be applied within 
countries to explore why some districts are more successful than others (Naimoli et al., 2008).  
  
Regional variations in health care services utilization, particularly in child immunization 
coverage, do not seem to be a public health issue in Ghana alone, as several studies have shown. 
Previous researches and DHS reports continue to indicate that, for instance, there are regional 
variations in the utilization of maternal and child health services in many developing countries 
(Haddad et al., 2009; Toikilik et al., 2010).   
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Others have tried to explain the existence of disparities in immunization coverage among 
districts in particular, by focusing mainly on district-level factors.  Findings indicated that 
districts which perform best are those which have the ability to assemble a set of favourable 
conditions. Also, the leadership of the district medical officer appeared to be the main “conduit” 
and the rallying point for these favourable conditions. Thus, a recognized strong leadership was 
found to be more capable of ensuring smooth operation of vaccination services (Haddad et al., 
2009). 
 
Finally, one important implication of this study is that reported national means of many health-
related issues are normally different from the mean performance of the regions within the 
countries concerned. This may explain how misleading national means could sometimes be; a 
phenomenon which has been called “whole nation bias” (Rokkan, 1970; Snyder, 2001). For 
example, national child immunization coverage of 79%, which was reported after the 2008 
GDHS, actually masks the regional variations in coverage. Consequently, it becomes difficult to 
trace and improve performance of regions which are not doing well in child immunization.  
Thus, regarding variations in health-related issues found within and between countries, this study 
has confirmed that, “restricted generalisability” is not an issue in rest patterns alone, as others 
have reported in Ghana (Mittelmark & Bull, 2010). It is an issue that is found in other health 
endpoints, such as in childhood immunization. Therefore, in order to avoid this bias, 
national/international findings from research on determinants of health should be generalized 
with great caution, if it has to be done at all (Mittelmark & Bull, 2010). 
 
5.2 Recommendations 
It is important to point out that other factors not addressed in the present study are also likely to 
be important determinants of complete child immunization. Survey research has already been 
accused of being inflexible to discoveries during data collection. Thus, once data collection is 
going on, there seems to be little one can do upon realizing that some crucial items were omitted 
from the questionnaire or upon discovering that a question was ambiguous to respondents 
(Gable, 1994).  
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It is in this light that a qualitative case study approach is being recommended to complement the 
findings of this study. This is to help develop hypothesis to explain why the PDRs are positive 
deviant. The recommendation is very crucial, considering others` observation that statistical 
methods lack accepted procedures for inductively generating new hypotheses (George & 
Bennett, 2005). In addition, statistical studies which omit contextual factors except those 
codified in the variables selected for measurement could also leave out many contextual and 
intervening variables. This is seen to be true of all studies, including this one, that use or modify 
slightly existing database without recourse to primary sources. Statistical  researchers are 
admonished do their own archival work, or face-to-face surveys with open ended questions, 
otherwise they have no inductive means of identifying left-out variables (George & Bennett, 
2005). 
In fact, the problem of the regional variations in child immunization rates in Ghana may be 
addressed effectively if the factors contributing to the success of the PDRs could be found out in 
their totality in a qualitative case study. Contextual factors peculiar to these regions may be very 
important here. Consequently, the qualitative case study method is recommended to be a 
contextual comparison which will address the issue of variations in child immunization coverage 
in the ten regions.  
Under-five mortality is one of the major public health concerns in Ghana. Data from Interagency 
Group Child Mortality Estimation showed that, under-five mortality rate in Ghana decreased 
from 122 deaths per 1,000 live births in 1990, to 74 deaths per 1000 live births in 2010, with 
2.5% annual rate of reduction (UNDP & NDPC/GOG, 2012). With this rate of reduction, there is 
clearly a challenge for Ghana to be able achieve the target of reducing under five mortality to 
41deaths per 1000 live births by 2015, unless extraordinary efforts are implemented to scale-up 
child survival interventions which have brought about these improvements. This explains why 
the recommendation above is so vital. The recommendation underscores the important role of 
complete childhood immunization coverage in reducing under five mortality in Ghana. 
Again, one broad issue identified from papers and case studies presented at a survey colloquium 
was that, survey research while very useful, is greatly improved when used in conjunction with 
other qualitative research methods. This, would require detailed consideration of contextual 
 59 
 
variables, which is extremely difficult to carry out in statistical studies, but common in case 
studies (Gable, 1994; George & Bennett, 2005).  
Until pure qualitative case study is done to complement findings of this study, it could only be 
said that, to help other regions achieve complete child immunization coverage, like the PDRs, 
interventions to address barriers to child immunization in every region ought to be undertaken in 
the context of the region. The reason is that, this exploratory regional-level analysis, with support 
from other studies seems to suggest that, there may be different paths to success and not only 
what regions do, but how they execute their regional public health policies may appear to yield 
good results in child immunization coverage. 
 
5.3 Limitations 
The findings of this study should be considered in light of the following limitations. First, 
the study used secondary source of data which was not collected purposely for immunization 
purposes. However, since one of the major aims of the survey was on child health or on child 
immunization, this may not be a strong limitation.  
Also, estimates derived from a sample survey are mostly affected by two types of errors: 1) non-
sampling errors, and 2) sampling errors. 
Non-sampling errors are the results of mistakes made in implementing data collection and data 
processing such as, failure to locate and interview the correct households, misunderstanding of 
the questions on the part of the interviewer or the respondent, as well as data entry errors. 
Although “numerous” efforts were made during the implementation of the survey to minimize 
this type of error, non-sampling errors seem impossible to avoid and difficult to evaluate 
statistically (Ghana Statistical Service, Ghana Health Service, & Macro, 2009). 
 
With sampling errors, the sample of respondents selected in the 2008 GDHS was only one of 
many samples that could have been selected from the same population, using the same design.  
Obviously, each of these samples would have yielded results that would have differed somewhat 
from the results of the actual sample selected in the survey. Sampling error is a measure of the 
variability between all possible samples. Although the degree of variability is not known exactly, 
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it can be estimated from the survey results. A sampling error is usually measured in terms of the 
standard error for a particular statistic (mean, percentage, etc.). 
In addition,  as others have also noticed, the idea of collapsing many of the variables into fewer 
categories, though this was  appropriate and convenient for analyzing the research question, it 
could cause loss of information, which subsequently could impact the interpretation given 
thereof (Edwards, 2010).  
 
Despite these limitations, the strengths of this study are worthy of mention. First, results from 
DHS data analysis makes it possible for comparison to be made with other countries, since DHS 
are used in several countries. In other words, DHS surveys are nationally representative. They 
allow generalization of  results, since variables in the DHS are defined similarly across countries 
(Antai, 2010).  
Secondly, as far as analysis of the DHS data is concerned, quantitative research method is 
preferred to qualitative method. Of course, qualitative case study could have been adopted to 
answer the research question, however, since the data was quantitative in nature, qualitative 
method alone could have been probably impossible to use.  
Finally, so far, a review of the literature has shown that this study is unique, since no study of 
this kind has been conducted either in Ghana or elsewhere. That is, the study adopted cluster 
analysis method to compare regions as cases, with positive deviance applied at the regional level. 
It also used current DHS data. In this regard, the study has given a new dimension to the 
application of positive deviance and the use of cluster data analysis method. Obviously, this has 
added to the stock of knowledge in the literature which can be adopted in further studies. 
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5.4 Conclusions 
A bivariate and cross tabulation analysis of the 10 regions in Ghana found that complete child 
immunization rates of over 90% (according to WHO`s definition), have been achieved in two 
relatively poor and extremely challenged regions (i.e. PDRs; Brong-Ahafo and Upper West), 
while all other regions have much lower rates. The PDRs were also found to be unique in terms 
of frequent use of maternal health facilities. They also shared in common high maternal health 
care decision. Nevertheless, exploratory hierarchical cluster analysis of the 10 regions, using 
Ward’s method, and applying squared Euclidean Distance as the similarity measure, revealed not 
homogeneity but great heterogeneity in the socio-demographic composition and health care 
services availability-and-use characteristics of the PDRs. The 2008 GDHS report cautioned that, 
“the regional differences in vaccination coverage should be interpreted with caution because of 
the small number of cases” (Ghana Statistical Service, Ghana Health Service, & Macro, 2009, p. 
168). The findings imply that, it is feasible to achieve complete child immunization in all the 
other eight regions as well. Thus, with evidence from the PDRs, it is concluded that, even with 
the poorest of all regions, with very disparate characteristics, it is possible to achieve very high 
immunization coverage. However, the GDHS data do not help to develop hypotheses about why 
the PDR's are positive deviant, hence, a case study method with a qualitative approach is 
suggested.  
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